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PREFACE 



This report of the 1990 British Columbia Mathematics Assessment 
contains a description of each of the major components of the study, an anal- 
ysis of the major findings, and several suggestions for improvement directed 
at policy makers in the educational system of die province. The goals of the 
assessment were to monitor patterns of students' achievement in and atti- 
tudes toward mathematics, to trace changes in that achievement since the 
1985 assessment, to obtain information about the degree to which the revised 
curriculum has been implemented, and to conduct a survey of instructional 
practices employed by teachers of mathematics. 



items was used with a sample of students to investigate students' problem- 
solving strategies. Results of that study were very encouraging, and a similar 
approach was used in the 1990 study. Those results are discussed in Chapter 
7 of this report. 

The members of the Contract Team who carried out this assessment 
on behalf of the Ministry of Education are grateful to all of the teachers, de- 
partment heads, principals, and school district personnel throughout the 
province for their cooperation. In addition, special thanks are due to Sandra 
Crespo, Thomas Garcia, Mike Marshall, and the staff of the Education Meas- 
urement Research Group at U.B.C. whose assistance in the analysis of the 
data from the assessment and in the preparation of this report was invaluable. 



In the 1985 




David F. Robitaille 

Department of Mathematics 
and Science Education 

University of British Columbia 
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David F. RobitaiUe 



The fourth British Columbia Mathematics Assessment was conducted in 
the spring of 1990. During the week of May 14-18, about one month before the 
end of the school year, all students in Grades 4, 7, and 10 throughout the province 
were asked to provide information about themselves, to express their opinions 
about a variety of matters related to their school experience, and to demonstrate 
their ability to do the mathematics prescribed for them in die recently revised pro- 
vincial mathematics curriculum. Many teachers of mathematics also participated 
in the assessment by responding to questionnaires developed for use i the study. 
They were asked to provide information about their personal and professional 
backgrounds, about the kinds of teaching practices they employed in their day-to- 
day teaching of mathematics, and about the extent to which they were teaching the 
topics prescribed in the curriculum guide (Ministry of Education, 1 )S7, 1988). 

Previous mathematics assessments were conducted in 1977, 1981, and 
1985 (RobitaiUe & SherriU, 1977; Robitaille, 1981; Robitaillc & O'Shea, 1985). 
The 1977 and 1981 evaluations involved students in Grades 4, 8, and 12, al- 
though a sample of Grade 10 students did participate in the 1981 study. For the 
1985 assessment, it was decided that Grades 7 and 10 were more appropriate grade 
levels at which to assess students' performance, and so these grades replaced Grades 
8 and 12. Grade 7 is the last year of elementary school, and is therefore an impor- 
tant crossroads in the academic careers of students. Grade 10 is the last year of 
compulsory schooling for most students, as most of them attain the age of 16 at 
some point during that school year. 

Organization of the Assessment 

As with any other large-scale evaluation project, several groups of people, 
representing virtually all of the major stakeholders in mathematics education in the 
province, participated in planning and carrying out the 1990 Mathematics Assess- 
ment. These included the members of the Contract Team which had the overall 
responsibility for carrying out the assessment, the staff of the Assessment, Exami- 
nations, and Reporting Branch of the Ministry of Education, the members of the 
Advisory Committee, the Review Panels, the Marking Panels, and the Interpreta- 
tion Panels. Approximately 120 000 students participated in the study by com- 
pleting the assessment booklets and about 4500 teachers completed the teacher 
questionnaires. 

The Contract Team was responsible for designing the assessment, develop- 
ing the instruments to be used in the project, and writing the final reports. The 
team included two members of the Department of Mathematics and Science Edu- 
cation at the University of British Columbia, a school principal from Langley 
School District, the Director of Instruction from the Coquitlam School District, 
and a curriculum consultant from the Vancouver School Board. They were assist- 
ed by a principal from the New Westminster school district; a teacher, a vice- 
principal, and a consultant from Richmond; and a department head from North 
Vancouver. The names of the members of the Contract Team and of each of the 
other major committees set up for the 1990 assessment are listed in Appendices A 
and B. 
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The Advisor/ Committee provided guidance and advice to the Contract 
Team and the Assessment, Examinations, and Reporting Branch on the develop- 
ment of the instruments and a variety of other matters concerning die study. 
They were selected from across the province by the Assessment, Examinations, 
and Reporting Branch to represent a cross-section of opinion on matters related to 
the teaching and learning of mathematics. The committee included among its 
members teachers, school- and district-level administrators, two university profes- 
sors. The Chairperson of the Contract Team and two members of the Assess- 
ment, Examinations, and Reporting Branch served as ex officio members of the 
Advisory Committee. 

The Review Panels and the Interpretation Panels were made up of educa- 
tors and informed me nbers of the public selected to represent various areas of the 
province and all levels of education in the K-l 2 system. The task of the Review 
Panels was to discuss the objectives of the assessment, and to comment on the test 
items, attitude scales, and questionnaires developed for use in the project. The 
mandate of the Interpretation Panels was to consider the results of the assessment 
and to make decisions about students 9 performance on the tasks given to them. 

Scope of the Assessment 

Systematic collection of reliable data about schools and the knowledge, 
skills, and attitudes of the students is an essential component of the responsible 
management of education in the province. So too is the dissemination of the 
findings arrived at through the analysis of that data. Decisions about new direc- 
tions or new emphases in the educational system should be based on a thorough 
understanding of what students have learned and how they are being taught. The 
purpose of the Provincial Learning Assessment Program in British Columbia is 
precisely that: to collect information about what students are being taught and 
what they are learning, and to make that information available to everyone who 
has an interest in the outcomes of education in this province. This includes not 
only parents and teachers, but also taxpayers, employers, educators at all levels, 
policy makers, administrators, researchers, and elected officials. 

The general goals of the Provincial Learning Assessment Program are: 

• to inform professionals and the public at large about the strengths and 
weaknesses of the school system; 

• to assist the Ministry of Education, school districts, and schools in 
making decisions related to the development, review, modification, re- 
vision, and implementation of curricula and supporting instructional 
resource materials; 

• to provide the Min istry of Education with the information required to 
assist them in reaching decisions about the allocation of resources to 
school districts; 

• to identify areas of need, and provide directions for change in pre- 
service and in-service teacher education and professional development; 
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• to provide directions for educational research; 

• to monitor student learning over time; and, 

• to provide the province, school districts, and schools with informa- 
tion which they can use to identify areas of strength in the education- 
al systeir as well as areas where improvement is desired. 

Within the framework of these general guidelines, the 1990 Mathematics 
Assessment was designed to address the following major questions: 

• To what extent are students in Grades 4, 7, and 10, in both the pub- 
lic and independent school systems of the province, achieving the ob- 
jectives of the prescribed mathematics curriculum? 

• What mathematical concepts, skills, and techniques have students at 
each of the grade levels mastered? Thar is to say, what mathematics 
can these students do? 

• To what extent have levels of achievement changed from those de- 
scribed in reports of the mathematics assessments conducted in 1977, 
1981. and 1985? 

• To what extent are ropics such as data analysis and transformational 
geometry, which are either new to the curriculum or have been ac- 
corded increased prominence in r'le new curriculum, being taught in 
the classrooms of the province? 

• What kinds of teaching practices do teachers of mathematics employ, 
and how have those teaching practices been affected by the introduc- 
tion of the new curriculum? 

• What are teachers' and students' opinions concerning how important 
selected curricular topics arc, how easy those topics are ro learn or to 
reach, how much they enjoy learning or teaching those topics, and to 
what extent do their opinions differ? 

At each of the Grades 4 and 7 levels there is a single mathematics curricu- 
lum prescribed by the Ministry of Education, and it is expected that all teachers 
will follow that curriculum using one of the textbooks approved for that grade. 
For Grade 10, two courses have been prescribed: Mathematics 10 and Mathemat- 
ics 10A. The latrer course is intended to afford students who have been experi- 
encing difficulty in mathematics an opportunity to master some of the underly- 
ing concepts and skills needed to succeed. The course is not intended as a 
terminal course; instead, it is hoped that students who take this course will be 
able to re-join the regular sequence of academic mathematics course, perhaps by 
taking Introductory Mathematics 1 1 during the subsequent semester or year* 

The contents of the nvo Grade 10 mathematics courses are significantly 
different from one another, and it would have made little sense to ask all students 
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Table M. 
Participation in 
the 1990 British 
Columbia 
Mathematics 
Assessment. 



i j respond to the same achievement items. On the otter hand, there is some 
overlap between the two, so it was not necessary to develop two completely dif- 
ferent sets of items. The Grade 10 booklets were therefore divided into three sec- 
tions-X, Y, and Z-with 20 items in each, and each student responded to two of 
the three parts. Students who were enrolled in Mathematics 10 responded to 
Parts X and Z, while students in Mathematics 10A responded to Paits X and Y. 

Participation Rates 

All students enrolled in Grades 4, 7, and 10 in public or in Group 1, 2, 
and 4 independent schools were expected to participate in the assessment. In- 
structions to that effect were circulated to all schools and school districts in the 
province by the Assessment, Examinations, and Reporting Branch. Generally 
speaking, die only students who were to be excused from participation were those 
with moderate to severe mental handicaps, and this is estimated to include no 
more than two percent of the student population at any grade level. 

The data on participation rates are summarized in Table 1-1. The Grade 
4 assessment booklets were completed by almost 40 000 students; the Grade 7 
booklets, by about 37 (XX); and the Grade 10, by about 31 OCX). The most recent 
information available from the Ministry of Education on the numbers of students 
enrolled in those three grades is based on data collected from school districts at 
the end of September 1989. The total enrollment figures in Table 1-1 must 
therefore be interpreted with caution, as there would have been considerable 
turnover of students within the system during the more than six months which 
elapsed from the time when the enrollment data were collected to the time when 
the assessment instruments were administered. In any event, the results indicate 
that participation rates were very high although the Grade 10 participation rate 
was considerably lower than that of the other two. 

For the first time in a mathematics assessment in British Columbia, 
French versions of the instruments were made available for use in French immer- 
sion classes as well as in those following the Programme-cadre de frangais. Since 
mathematics is not always taught in French in immersion classes, schools were 
asked to use the language of instruction for mathematics as the determining fac- 
tor in deciding whether to use the English or the French version of instruments. 





Grade 4 


Grade 7 


Grade 10 


English Booklets 
French Booklets* 
Total Booklets 
Total Enrollment! 


37574 

1935 • 
39509 
38776 


35753 
1641 
37394 
37214 


31257 
225 
31482 
37588 



'Written by student* who were (Might mathe matte* in French 

+ Enrollment data as of 1 989/09/ ?0 suppled by ihe Ministry of Education 



The data in the table show that the numbers of students in the province who are 
being taught mathematics in French - either in immersion classes or in Pro- 
gramme cadre de franeais - drops off very sharply as grade level increases. In 
Grade 4, about 5 percent of students responded to one of the French booklets. 
By Grade 7 this rate dropped to slightly more than 4 percent, and to less than 1 



9 

ERIC 



10 



Introduction 



5 



percent in Grade 10. Such low rates of participation raise questions about the ec- 
onomic advisability of having French-language versions of the assessment instru- 
ments prepared. 

Achievement Measures 

The primary objective of every provincial assessment is to obtain rilid in- 
formation about students* achievement in particular areas of the curriculum. The 
focus of attention in this report is the educational system as a whole* and the 

3uestions concern how well that system is performing rather than how each stu- 
ent or each school or each school district is performing. 

For the achievement sampling component of the 1990 Mathematics As- 
sessme t a two-way table of specifications was developed, with mathematical con- 
tent along one dimension and cognitive behavior level along the other. The con- 
tent dimension was partitioned into six strands for Grades 4 and 7 and five for 
Grade 10. Each strand was itself then partitioned into several topics. The cogni- 
tive behavior dimension was partitioned into three levels: knowledge, compre- 
hension, and application/problem solving in much the same way as in previous 
mathematics assessments. This structure is summarized in Figure I -I. 

Large numbers of achievement items in multiple-choice format corre- 
sponding to the cells of the item specification model were assembled from a varie- 
ty of sources. These included previous provincial assessments, and similar evalua- 
tion programs in other jurisdictions. Many other items were developed expressly 




Cognitive Level 



for use in this project, particularly for those strands and topics which had only re- 
cently been added to or received increased attention in the mathematics curricu- 
lum. All of the newly developed items were pilot tested in the Fall of 1989, and 
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revisions or corrections were made as needed on the basis of those results. 

The multiple-choice items were distributed among four test booklets for 
each grade level and each student was expected to respond to 40 items during the 
hour allocated for the assessment. The booklets were balanced for difficulty as 
well as for content, and a riming pilot was carried out in a small number of class- 
es to ensure that virtually every student would have sufficient time to respond to 
all of the items in his or her booklet. 

Two booklets consisting of open-ended problem-solving items were also 
prepared for each grade level, and these were administered to a provincially repre- 
sentative sample of classes shortly after the regular assessment. These so-called Q- 
formsvtzrt also a feature of the 1985 assessment, and proved to be a valuable 
source of important information about students' achievement which could not 
have been collected otherwise. The multiple-choice format is not a good vehicle 
for assessing areas such as problem solving, where students need to be given an 
opportunity to work toward a solution. 

All of the booklets included a number of items designed to obtain infor- 
mation about students' backgrounds, opinions, and attitudes. They were also 
asked about several aspects of their classroom experience with mathematics, and 
their use of calculators and computers. 

Teacher Survey 

All teachers of mathematics at each of Grades 4, 7, and 10 were asked to 
respond to comprehensive questionnaires developed for use in the study. The 
questionnaires were divided into five major sections dealing with aspects of the 
teachers 9 academic and professional backgrounds and experience, their opinions 
about a variety of topics included in the newly revised curriculum, their utiliza- 
tion of selected teaching practices, the degree of implementation of the new cur- 
riculum, and the availability of resources and professional development opportu- 
nities related to the new curriculum. Teachers were also asked to indicate, for 
each of 20 items from the achievement items administered to their students, 
whether or not the mathematical content needed to respond correctly to the item 
had been taught. This is referred to throughout this report as Opportunity to 
Learn, and is a concept borrowed from the Second International Mathematics 
Study (Robitailleand Garden, 1989). 

Summary 

The 1990 Mathematics Assessment, like its predecessors, was designed to 
produce a portrait of the state of the teaching and learning of mathematics in the 
schoois of the province. The major areas of attention in this report concern stu- 
dents' achievement, their attitudes and opinions about a number of topics of con- 
temporary interest in the fields, and the opinions and attitudes of the teachers of 
mathematics. 

Chapter 2 of this report provides additional information of a technical 
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nature about the development of the assessment instruments, about their statisti- 
cal characteristics, and about the distribution of items across forms. This is fol- 
lowed by a description of the results from the teacher questionnaires in Chapter 
3. Results from the survey of students' performance and attitudes are contained 
in Chapters 4, and 5, 6. This is followed, in Chapter 7, by a synopsis of the re- 
sults from the open-ended items or Q-forms. The report concludes with a sum- 
mary and recapitulation of the major findings and conclusions from the assess- 
ment in Chapter 8. 
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Information collected from students in the 1990 Mathematics Assess- 
mem included data from the following areas: achievement, background, attitudes 
toward mathematics, and perceptions of classroom practices. In addition, the fol- 
lowing information was collected from teachers: background characteristics, im- 
plementation information, classroom practices, perceived status of topics in 
mathematics, and content taught. A description of the instruments used to col- 
lect informatics from teachers, the procedures used in their development, and a 
discussion of the results is included in Chapter 3. 

Student-level information was collected on two types of forms, each of 
which contained different test item formats: multiple-choice and open-ended. All 
students responded to the multiple-choice items, and a random sample answered 
the open-ended ones. 

This chapter describes the process used to develop the multiple-choice 
items and to organize them into booklets for the assessment. It includes an out- 
line of the process undertaken in the development of multiple-choice items, as 
well as the content of the forms on which they were administered. The develop- 
ment of the open-ended items is discussed in Chapter 7. 

The chapter begins with a description of the questions used to collect in- 
formation on students' backgrounds, attitudes, and perceptions of classroom 
practices. Procedures used to develop achievement items and their placement on 
forms are discussed next. Finally, achievement categories and the process used for 
interpretation are reviewed. 

Background Information 

Students were asked to provide personal information about themselves 
which had been shown in earlier studies (Robitaille & O'Shea, 1985; Robitaille, 
1981) to be related to differences in achievement. Questions in this area dealt 
with age, gender, and program. At the Grade 10 level, program in brmation was 
extended to include the specific mathematics course enrolled in and the way it 
was organized in the school (semester or full year). Grade 10 students were also 
asked what factors influenced their selection of the mathematics course they were 
taking. 

At the Grade 10 level students were asked questions abour their future 
plans. These included which courses they planned to enroll in. during Grades 1 1 
and 12, and what plans they had after completion of secondary school. 

Attitudes toward Mathematics 

Previous studies have shown that students' altitudes toward mathematics 
are related to achievement (Aitken, 1976; Phillips, 1973; Taylor, 1988; and Tay- 
lor & Robitaille, 1987), and students' perceptions of mathematics are important 
outcomes of the program. To collect information in these areas, students were 
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asked about their attitudes toward die importance of mathematics in the every- 
day world and their perceptions of the status of a number of major topics in the 
mathematics curriculum. 

Students responded to three questions related to mathematics and work. 
They were asked their opinion about the necessity of knowing mathematics in or- 
der to get a good job, whether most people used mathematics in their jobs, and if 
they wo Ad like a job where mathematics is needed. A five-point Likert-fbrmat 
scale was used for responses which ranged from "Strongly Agree* to "Strongly 
Disagree ". The same questions were used ac each of the three grade levels. 

Information about students' perceptions of major topics in the mathe- 
matics curriculum was collected on scales used in the 1985 Provincial Mathemat- 
ics Assessment (Robitaille & O'Shea, 1985). They had been adapted from a scale 
entitled Mathematirs in School originally developed by the International Associa- 
tion for the Evaluation of Educational Achievement (IE A) and used in the Sec- 
ond Internationa) Mathematics Study. 

The Mathematics in School scale contained nine different items for each 
of the three grade levels, listing major topics in the mathematics curriculum. Stu- 
dents were asked to rate each topic on three dimensions: Importance, Difficulty 
and Enjoyment. They responded on a five-point Liken scale, with options rang- 
ing as follows: Importance, "not at all important" to "very important*; Difficulty, 
"very difficult* ro "very easy"; and Enjoyment, "dislike a lot" to "like a lot." The 
topics included at each grade level are listed in Table 2-1. 



Table 2-1 

Topics for 
Mathematics in 
School. 



Grade 4 


Grade 7 


Grade 10 


Check Answers 


Basic Facts 


Equations & Expressions 


Decimals 


Data & Graphs 


Data Analysis 


Fractions 


Geometry 


Decimals, Fractions & % 


Geometry 


Decimals 


Estimate Answers 


Graphs 


Fractions 


Exponents 


Measuring 


Percent 


Perimeter. Area & Vol. 


Whole Nos. 


Per., Area & Vol. 


Geometry 


Use Calculator 


Solve Equations 


Problem Solving 


Use Objects 


Use Calculators 


Trigonometry 



The content validity of the scales was judged appropriate by the Advisory 
Panel and the Review Panels for each grade level. Since only three topics ap- 
peared on each test form, results are reported only at the for a level, and estimates 
of internal consistency were not computed. 

Classroom Practices 

Students were also asked to think of their mathematics classes during a 
typical school week and to estimate the frequency with which certain activities 
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took place. The options from which they chose were as follows: Almost every pe- 
riod, Often, Sometimes, Rarely, and Never. The same nine activities were re- 
sponded to by students at each grade level. A list follows: 

We go over our homework and discuss solutions. 
The teacher works with individual students. 

use concrete materials (dice, coins, manipulative materials, etc.). 
We use computers. 
We use calculators. 
We have quizzes or tests. 
We work in small groups. 

The teacher lectures and we take notes from the blackboard or overhead 
projector. 

• We work individually from our textbooks or on other exercises which the 
teacher assigns. 

These items were spread across forms so that only three appeared in any 
one booklet. For that reason, results are reported only at the item level. 

Achievement Items 

The content to be assessed was divided into a number of strands and each 
strand into several topics. The strands were selected by the Contract Team from 
those identified in the Mathematics Curriculum Guides Grades 1-8 and 7-12 
(Ministry of Education, 1987, 1988). Where possible, strands and topics were 
standardized across grade levels. As is shown in Table 2-2, the weighting attrib- 
uted to each strand reflected the importance given to that strand in the curricu- 
lum. 



Table 2-2 
Weighting of 
strands in 
percent. 



Grade 4 Grade 7 Math 10 Math 2 OA 



Whole Numbers 


47 


12 


15 


33 


Rational Numbers 


■^o 


34 


Data Analysis 


8 


12 


15 


17 


Geometry 


13 


18 


30 


20 


Measurement 


12 


12 


10 


15 


Algebra 




12 


30 


15 



Note; For Gride 10, the Wholr Numbers and Rational Numtrrs 

strands were oliapsed into the Number Sc Operations Strand 

The Number and Operations strand was divided into two parts (Whole 
Numbers and Rational Numbers) for Grades 4 and 7 because of the importance 
of that strand at those grade levels. Since problem solving crosses over strands and 
topics, it is not shown as a separate strand. Instead, ft was included as one of the 
behavior levels in the cognitive level dimension of the hem specification model 
which was displayed in Chapter 1 . 
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Generation and Selection of Items 

In addition to new items developed specifically for use in this assessment, 
a number of others which had been used previously and whoa psychometric 
properties were already known, were drawn from different sources. Among these 
sources were the following: the 1985 Provincial Mathematics Assessment (Robi- 
tailie fic O'Shea, 1985), the National Assessment of Educational Progress in the 
United States, and the Second International Study of Mathematics* 

Since items induded in the pools reflected the topic weightings and cog- 
nitive behavior levels defined in the table of specification, they were intended to 
measure a wide range of outcomes in the curriculum and reflected various diffi- 
culty levels. Some items were also intended to provide comparisons between stu- 
dent achievement on the 1985 and 1990 Provincial Assessments of Mathematics. 

All items were reviewed by the Advisory Committee prior to presentation 
to Review Panels. Following input from these sources, the Contract Team ar- 
ranged items on pilot instruments for the next stage of development. 

Pilot Testing 

All items in the pool were pilot tested in order to determine their pyscho- 
metric properties. Items to be piloted at each of the Grade 4 and 7 levels were 
distributed across six pilot test forms. At the Grade 10 level eight forms were 
used: four each for Mathematics 10 and Mathematics 10A students. 

Piloting was undertaken in 23 districts around the province in October, 
1989. The sample involved students in Grades 5 and 8 for the Grade 4 and 7 
items, respectively. Students in Math 1 1 wrote items intended for Math 10 stu- 
dents, whereas those in Introductory Math 1 1 and Math 1 1A wrote items in- 
tended for students in Math 10A. Items to be administered in French were writ- 
ten by students in French immersion classes at the corresponding grades. The 
numbers of classes participating at each level was as follows: Grade 5, 46; Grade 
8, 42; and Grade 1 1, 43. Among these were 12 French immersion classes (7 at 
Grade 5> 2 at Grade 8, and 3 at Grade 1 1) who responded to French versions of 
the items. The 43 Grade 1 1 classes consisted of the following: 24 of Math 11,9 
of Introductory Math 1 1, and 10 of Math 1 1A. 

Results from the pilot testing provided standard item statistics for each 
option. On the basis of these data, items with the following characteristics were 
either modified or dropped from consideration for inclusion in the final forms 
for the assessment: 

• More than 95 or less than 10 percent of students answered the item cor- 
rectly 

• Not all detractors attracted respondents 

♦ The point-biserial correlation between the correct answer and total test 
score was less than 0.20. 

♦ The biserial correlation between the correct answer and total test score 
was less t an the corresponding correlation between a distractor and the 
total test score. 
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Final Test Forms 

The Contract Team assigned items to final forms based on the topic and 
cognitive-behavior level weightings outlined in the table of specification. Four 
forms each containing 40 achievement items were assembled for Grades 4 and 7. 
At the Grade 10 level four forms were also used. However, the achievement items 
at this grade level were divided into three parts, each consisting of twenty items. 
All Grade 10 students answered Part X. Those in Math 10A also answered Pan 
Y; while students in Math 10 responded to Pan Z. 

The assessment booklets were administered randomly within each class- 
room. At the Grade 4 level the numbers of students responding to each booklet 
ranged from 9012 to 9398, while the numbers ranged from 8533 to 8816 at 
Grade 7. Grade 10 students were divided into two groups: Math 10 and Math 
10A. The numbers of booklets written at this grade were 21 ,894 for Math 10 
and 7783 for Math 10A. Similar proponions of each of the four booklets were 
written by students in each of these courses. 

An attempt was made to make the forms parallel by content weighting, 
cognitive behavior level, and difficulty at each grade. In addition, change items 
were distributed evenly across the booklets. Results, showing measures of the psy- 
chometric properties of each form, are summarized in Tables 2-3 through 2-6 
which are presented on the next page. 

The information in the four tables shows that the psychometric proper- 
ties of the forms were similar at each grade or course level. For example, the range 
of variances across forms, in raw score means out of 40, were as follows: Grade 4, 
0.5; Grade 7, 1.2; Math 10, 1.3; and Math 10A, 1.4. In addition, the standard 
deviations across forms at each level showed that students' scores were distributed 
about the means in similar ways. 

Reliability coefficients ranged from 0.84 to 0.87 across forms for Grades 
4 and 7, and for Math 10. These measures indicate that these forms were consis- 
tent and stable as measurement devices. Although the magnitudes of the reliabili- 
ty coefficients were lower for Math 10A, they were within the acceptable range. 
One possible reason for the lower magnitudes on these forms could be related to 
lower mean scores, where guessing may have had a greater effect on results. 

The standard deviations and reliability coefficients were used to generate 
corresponding values for standard errors of measure. Table 2.3 shows the follow- 
ing ranges for this measure at each grade or course level: Grade 4, 2.75-2.83; 
Grade 7, 2.76*2.79; Math 10, 2.72-2.81; and Math 10A, 2.66-2.75. 

Based on these results, it is reasonable to conclude that the forms at each 
level were parallel in content and structure. In addition, the values of these meas- 
ures suggest that each form had a high level of accuracy and thereby provided a 
relatively stable measure of student achievement. 
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TaWe 2-3 
Statistical 
properties of 
the assessmuu 
booklets: 
Grade 4. 



Table 2-4 
Statistical 
properties of 
the assessment 
booklets: 
Grade 7. 



Table 2-5 
Statistical 
properties of the 
assessment 
booklets: 
Mathematics 10. 



Table 2-6 
Statistical 
properties of the 
assessment 
booklets: 

Mathematics 10A. 





Mean 


Standard 
Deviation 


Reliability 
(KR 20) 


Standard - 
Error 


Form A 


20.2 


7.1 


0.85 


2.75 


Form B 


20.6 


7.6 


0.86 


2.79 


Form C 


20.1 


7.4 


0.87 


2.80 


Form D 


20.6 


7.1 


0.84 


2.83 





Mean 


Standard 
Deviation 


Reliability 
(KR 20) 


Standard 
Error 


Form A 


21.7 


7.1 


0.85 


2.77 


Form B 


20.5 


7.2 


0.85 


2.79 


Form C 


21.6 


7.8 


0.87 


2.78 


Form D 


21.3 


7.5 


0.86 


2.76 





Mean 


Standard 
Deviation 


Reliability 
(ICR 20) 


Standard 
Error 


Form A 


21.6 


7.8 


0.87 


2.75 


Form B 


20.5 


7.9 


0.87 


2.81 


Form C 


21.6 


7.5 


0.87 


2.74 


Form D 


20.3 


7.6 


0.87 


2.72 





Mean 


Standard 
Deviation 


Reliability 
(KR 20) 


Standard 
Error 


Form A 


13.7 


5.6 


0.76 


2.72 


Form B 


13.4 


5.9 


0.79 


2.70 


Form C 


14.8 


5.8 


0.78 


2.75 


Form D 


14.5 


5.9 


0.80 


2.66 



Interpretation of Results 

Achievement results wi re examined by Interpretation Panels brought to- 
gether in Richmond during July, 1990. They interpreted results in two ways: 
first to determine expected levels of achievement, and second to describe what 
knowledge and skills students were able to demonstrate. 

For the first task, panel members determined expected and desired levels 
of student performance on each achievement item in the assessment. This was 
done initially as individuals, and subsequently as a group. Using this approach 
the panels arrived at consensus on the extent to which the actual performance of 
students varied from their expectations. 
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The intent of the second task was to describe the mathematics which stu- 
dents at each of four levels of performance could do. These performance levels 
were labelled as Categories 1 to 4 t going from the most bask to the most com- 
plex respectively. A description of the process follows. 

Items were first divided into the four categories using Item Response 
Theory to gain estimates of difficulty. Steps in this process were as follows; 

1 . Three-parameter estimates for each item were generated by 



2. Using the estimates, a calibrated value was determined for each 
item with an estimated probability that a student would answer 
it correctly set at 070. 

3- The items from all forms at each grade/course level were or- 
dered according to their calibrated values. 

4. Four categories of items were clustered at each grade/course lev- 
el using the mean calibrated value and one standard deviation 
on either side of it as the cut scores. 

Once the items were grouped in this way, the Interpretation Panel examined the 
outcomes which were measured by items contained in cadi category. The knowl- 
edge and skills needed to respond correctly to the questions were then described. 
Since the category levels were hierarchical, the knowledge and skills associated 
with one level were extended further at a subsequent one. Using this information 
the Interpretation Panels characterized student abilities as evidenced by the be- 
haviors needed to respond to them correctly. 

This technique added a second dimension to the interpretation of results. 
For example, not only did the panels identify discrepancies between expectations 
and actual performance levels, but they also described what students associated 
with each of four categories of achievement could do. It was only the second 
time in a provincial assessment that achievement levels were defined in this man- 
ner and a number of technical issues which were addressed will likely be refined 
in subsequent studies. 

Further analysis of the results provided an estimate of the proportion of 
students who, seven times out of ten, would answer at least one item correcdy at 
each level. The estimated proportion of students at each grade level associated in 
this way with the knowledge and skills attributed to each achievement category 
are shown in Table 2-7, 



form. 



Table 2-7 
Percent of 
students in 
each 



Category 



2 
3 
4 



Cradr4 Grade 7 Math 10 Math 1 OA 



95 
59 

21 

3 



98 
66 
40 
5 



96 
61 
27 
9 



78 
19 
4 
0 



achievement 
category. 
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The proportion of students associated with each category, by grade or 
course, is a subset of those in preceding categories. For example, 95 percent of all 
students at the Grade 4 level were associated with the skills in category one. A 
portion of these students, 59 percent of die grand total, were also associated with 
skills in category two. Similarly, a subset of those in category two, 21 percent of 
the grand total, were also in the th'fd category. 

Table 2-7 shows similar proportions of students in Grade 4, Grade 7,* and 
Math 10 associated with at least the level of skills for category one. These propor- 
tions ranged from 95 to 98 percent of the toed number who wrote at each of 
those grades. On the other hand, only 78 percent of Math 10A students were as- 
sociated with the skills for that course contained in category one. In subsequent 
categories the proportions of studenrs in Math 10A were considerably lower than 
those in the other grades and course. 

The knowledge and skills which clustered into each category, were differ- 
ent for each grade and course. Description of these are reported in subsequent 
chapters which provide results for each of Grades 4 t 7, and 10. 
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Questionnaires designed to obtain information from teachers of mathe- 
matics were distributed to teachers whose classes were involved in the assessment. 
A total of 1980 Grade 4 teachers, 1692 Grade 7 tcadicrs, and 912 Grade 10 
teachers of mathematics responded to the questionnaires, representing the largest 
sample of teachers from which data haw been collected in a provincial mathe- 
matics assessment. The numbers of teachers responding in the 1985 assessment 
were 1304, 1044, and 686 respectively. 

The results are reported here in five sections corresponding to the subsections of 
the questionnaires: Background Information, Implementation Information, 
Classroom Practices, Mathematics in School, and Opportunity to Learn. 
Wherever possible and appropriate, data from previous assessments are displayed 
and comparisons drawn. In addition, where students were asked to respond to 
the same or similar items as teachers were, the student data are also reported here. 

Structure of the Questionnaires 

There were three versions of the teacher questionnaire for Grade 4, three 
for Grade 7, and two for Grade 10. The background and implementation items 
were common to all versions. Items in the Background Information section were 
intended to provide descriptions of the mathematics teachers in the province. 
Items dealt with gender, years of experience, professional activities, professional 
preparation, and perceptions of factors related to students' success in mathemat- 
ics. The items in the Implementation Information section of the questionnaires 
were intended to obtain information needed to generate a composite picture of 
the curriculum as it is being implemented, to identify the extent of implementa- 
tion support available for teachers, and to determine opinions generally held 
about die new curriculum. Items dealt with the usefulness of the curriculum 
guide, the appropriateness of the mathematics textbook being used, the availabili- 
ty of in-service programs, and the strengths or weaknesses of the curriculum. 

Items in the Classroom Practices section were intended to provide infor- 
mation about teaching strategies, and students as well as teachers were asked to 
respond to these items. The items referred to examples of teaching strategies and 
questioned the frequency of their use during a typical school week. For each 
grade, it was intended that nine different strategies would be distributed across 
the various forms, and this was the case for the Grade 7 and Grade 10 question- 
naires. Unfortunately, because of an error somewhere in the process* the same 
three examples were repeated on all three versions of the Grade 4 questionnaire. 

The items in the Mathematics in School section concerned activities and 
topics specific to the grade level. Teachers were asked to rate each in terms of 
how important the topic was for the class, how easily it could be taught, and how 
much they enjoyed teaching the topic. The same items appeared in the student 
booklets. The intent was to be able to examine information about students' and 
teachers' perceptions of various mathematics topics, compare J em, and relate 
them to achievement. The Grade 4 questionnaires had items about the same four 
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topics on each of the three versions. For Grade 7, there were items about 1 2 dif- 
ferent topics and for Grade 10, nine different topics* 

Hie final section of the questionnaires contained items dealing with Op- 
portunity to Learn. These were modelled on the items developed for the Second 
International Mathematics Study (Robttaille and Garden, 1989). On each ques- 
tionnaire a selection of items from the student booklets was displayed (20 on 
each version of the Grade 4 and Grade 7 questionnaires, and 25 on each version 
of the Grade 10 questionnaires), hems were selected to represent the various 
strands of the curriculum, but were more heavily weighted in areas of mathemat- 
ics which have been given increased emphasis in the curriculum, such as data 
analysts and geometry. Teachers were asked to estimate the percentage of stu- 
dents in their class who would get each item correct other than by chance. They 
were also asked to indicate whether the mathematics needed to answer the item 
correctly had been taught or reviewed in a previous school year, in this school 
year, whether it would be done later this year or in a subsequent year, or whether 
it would not be done for reasons other than those listed. 



Teacher Background 

Gender 

The proportion of female teachers of mathematics is at its highest in 
Grade 4 and it drops off sharply thereafter. The proportions of male and female 
teachers in Grade 4 (36 percent and 64 percent) are almost the inverse of those 
for Grade 7 (66 percent and 34 percent). By Grade 10, fewer ihan 20 percent of 
mathematics teachers are female. 




As the same information is not available from the 1985 assessment, a di- 
rect comparison cannot be made. Similar data from other sources, however, indi- 
cate a slight growth in the number of females teaching mathematics at senior lev- 
els. Figure 3-2 represents the secondary mathematics teachers head count by 
gender for the years 1982/83 to 1989/90 as recorded by the Ministry of Educa- 
tion. 

This unequal representation of women teachers of mathematics is a sen- 
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ous concern. The lack of female role models for young women in mathematics •« 
one of the factors that contributes to their avoiding senior studies in the field 
(Isaacson, 1989). Interestingly, in the Second InrernationaJ Mathematics Study 
(SIMS) this unequal representation of female teachers in senior mathematics 
courses was evident in only some countries. In Hungary the female teachers sig- 
nificantly outnumbered the male; and, in the United States and Thailand, the 
difference between the number of female and male teachers was negligible. In the 
sample from British Columbia, however. 96 percent of the teachers were male: a 
proportion that was matclied only by the sample from Japan (92 percent). As the 
study points out, there is certainly ground for investigating what societal pres- 
sures lead to such differences and wliar implications rhere are for mathematics ed- 
ucation (Robitaille and Garden, 1989). 

Grade 10 teachers were asked if they thought girls were under- 
represented in their Grades 1 1 and 1 2 mathematics classes and if they thought 
some special efforts should be made to encourage more girls to take senior-level 
mathematics courses. Of the 462 teachers responding "yes" or "no" to the issue 
of under-representation, 407 or 88 percent of the group thought there was no 
under-represenration of girls in their senior mathematics classes. At the same 
time, 59 percent of all teachers responding thought special efforts should be 
made to encourage girls to take senior-levei courses in mathematics. Data, report- 
ed by gender of the respondent, are shown in Figure 3-3. Interestingly, a slightly 
higher percentage of males consider there is an under-representation of girls in 
senior mathematics courses; yet, a much higher percentage of females said that 
special efforts should be made to encourage girls to take senior level mathematics 
courses. The dara present somewhat of an anomaly as well. Whereas only 47 
males and 1 1 females identified under-representation of girls as a problem, 368 
males and 124 females thought special efforts should be made to encourage more 
girls into senior mathematics classes. Presumably teachers answered the first ques- 
tion with regard to their own specific situations and to the second thinking in the 
more abstract terms of the problem. 
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Figure 3-3. 
Percent of 
teachers 

responding "Yes* 
to questions 
about the 
participation of 
girls in senior 
mathematics 
courses. 



Art prli undcPT*prc«entcd 
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mathematics counes? 



Should special effort* be made 
to encourage more prb to take 
ten tor mat hematics courses? 



□ MaJeTeachere 
■ Female Teachers 




Percent responding "Yes" 



When asked to identify reasons why girls might be under-represented, 
few respondents selected any of the choices offered. The highest response rate, 37 
responses (26 males and 1 1 females) identified girls' thinking they are not good 
in mathematics as a reason for their under- representation. Response rates to the 
other reasons listed were as follows: girls see no use for mathematics outside 
school 30 responses (25 male and 5 female); peer pressure is against taking math- 
ematics, 24 responses (17 male, 7 female); girls don't like mathematics, 23 re- 
sponses (17 male, 6 female); girls think mathematics is not feminine, 13 respons- 
es (9 male , 4 female); and teachers discourage girls from taking mathematics, 1 3 
responses (10 male and 3 female). One would have expected higher response 
rates to these items. The factors listed have been identified in the literature as im- 
portant contributing factors to the underachievement and unequal representation 
of girls in senior mathematics courses (Royal Society and the Institute of Mathe- 
matics and its Applications, 1986) and studies have shown some intervention 
strategies to be successful in alleviating the problems (Fennema, 1981). 

Female participation rates, according to Ministry of Education course en- 
rollment data, are almost equal to that of males. For senior mathematics courses 
in 1988, 59 percent of the females and 57 percent of the males enrolled in Alge- 
bra 1 1; the corresponding percentages for Algebra 12 are 29 percent and 34 per- 
cent respectively. ProvinciaJly, classes represent a male to female ratio of 0.98 in 
Algebra 1 1 and 1.18 in Algebra 12. This information appears to belie the prob- 
lem of a lack of female role models, but it may simply be that this course is a re- 
quirement for many post-secondary options and that it is later that the largely 
unequal proportions begin to show. Enrollment statistics from the Faculties of 
Science and Arts at UBC lead one to this conclusion. In 1988-89, female stu- 
dents in undergraduate programs in the Faculty of Science were outnumbered by 
their male counterparts at a rate of dose to two to one (2385 male, 1427 female) 
and in graduate programs there were almost three times as many males (528 
male. 183 female). At the same time the Faculty of Arts reported almost the op- 
posite distribution, with 2592 male and 4142 female undergraduate students, 
and 359 male and 404 female graduate students (UBC Fact Book, 1989). 



ERIC 



Teachers of Mathematics 



Teaching Experience 

The numbers of yean of teaching experience for mathematics teachers has 
changed considerably since the previous assessment. The data are displayed in 
Figure 3-4. The figures indicate a significantly higher proportion of mathematics 
teachers in the upper range of experience at all grade levels. This number has also 
grown over the last two assessments. At the same time, there is an increase in the 
number of teachers new to mathematics teaching at all grade levels since 1985. It 
would appear that the bulge of teachers in the middle ranges of experience are 
pushing up to the higher range. In the higher tange, as a significant number of 
teachers reach retirement age, more opportunities for new teachers in the field are 
created. Early retirement schemes made available over the intervening years may 
have some bearing on these figures. This factor combined with an increase in stu- 
dent enrollment in many parts of the Province as well as reduced pupil teacher 
ratios, indicates there will likely be a continuing trend towards the hiring of new 
teachers. With changes being Implemented in all areas of the school curriculum, 
the influx of recently trained teachers in greater balance with those with experi- 
ence should prove to be a benefit. 



Figure 3-4. 
Years of 
mathematics 
teaching 
experience. 
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Professional Activities 

Membership in the three major professional organizations for mathemat- 
ics teachers has remained relatively stable over the last decade. Membership in the 
National Council of Teachers of Mathematics (NCTM) remains low for elemen- 
tary teachers and has maintained its level in the case of Grade 10 teachers. Two 
new categories were included in the list of associations. They were the Association 
Provincial des Prvjesseurs dc Vlmmcrsion et du Programme-Cadre and "Other pro- 
fessional associations.* The inclusion of these two is no doubt the reason for a 
significant decrease in responses in the a Nonc of the above* category. It is en- 
couraging to note that more than 60 percent of teachers at all three grade lewis 
belong to a professional association. (One can only assume, given the list of op- 
tions, that teachers are not including in their responses to this item, their general 
membership in the BCTF in the category of "membership in other professional 
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associations.*) 

Sixty percent of teachers at all grade levels reported they do not read pro- 
fessional journals frequently. Response at all grade levels was very similar. Thir- 
ty-seven percent of Grade 4 teachers indicated they read a professional journal 
frequently (at least one a month). 46 percent said they read one sometimes (fewer 
than one a month), and 17 percent said they read one rarely. The corresponding 
percentages for Grade 7 teachers was 41 percent frequently, 42 percent some- 
times, and 18 percent rarely. In Grade 10 the response was: 36 percent frequent- 
ly, 40 percent sometimes, and 24 percent rarely. 

Teacher Preparation 

Teacher preparation was measured in terms of the numbers of post- 
secondary mathematics courses teachers have taken. The two categories of courses 
listed were mathematics and mathematics methods (pedagogy). A course was de- 
Figure 3-5. 

Number of 

postsecondary 

mathematics courses 

(mathematics 

content and 

pedagogy) taken. 



1990 1985 1990 1985 1990 
Tirade* GraJt 7 Grade 10 



fined as being the equivalent of three classes per week for a semester. 

At all grade levels there has been an increase in the number of teachers 
who liave taken one or two postsecondary mathematics courses. Although this is 
promising, there is also a slight increase in the number of teachers at the Grades 7 
and 10 levels who have had no mathematics courses. These numbers are high 
enough to be considered a problem: 25 percent of teachers of Grades 4 and 7 
mathematics haw had no postsecondary mathematics courses and a similar num- 
ber have had no methods courses in mathematics. In the case of Grade 10 teach- 
ers, 6 percent have had no postsecondary mathematics courses; this figure repre- 
sents an increase of 1 percent over the 1985 response in this category. 

The data on professional activities and professional preparation for Grade 
10 teachers were analyzed for those who taught Mathematics 10, those who 
taught Mathematics 10A, and those who taught both. The results of these analy- 
ses are illustrated in Figures 3-6, 3-7, and 3-8. 
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Figure 3-6. 
Membership in 
professional 
associations: 
Grade 10 
reachers. 



Figure 3-7. 
Academic and 
professional 
preparation of 
Grade 10 
mathematics 
teachers. 
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The amount of professional aaivity in mathematics, as reported under 
categories of membership in professional associations and reading of professional 
journals, is considerably less for Mathematics 10A teachers. As well, the number 
of postsecondary mathematics courses taken by them is much lower. This should 
be of some concern to educators in the province. The rationale for having an al- 
ternate course for students in Grade 10 was to account for the varying abilities of 
students. It was deemed important to provide an additional year of mathematics 
instruction for students who required extra time to learn. Hence Mathematics 
10A attracts students who wish additional assistance with the academic mathe- 
matics program. Presumably teaching these students would be a challenge requir- 
ing the utmost in preparation and reaching ability. If teachers assigned to these 
courses are not among the most professionally prepared mathematics teachers, 
then there is a problem that needs some careful consideration and attention. 
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Figure 3-8. 
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Factors Affecting Student Success 



Of nine factors "'hich could be used to explain why some students do not 
make satisfactory progress in mathematics, indifference or lack of motivation was 
ranked as a very important factor by the highest proportion of teachers at all grade 
levels. It is interesting to see the growth in importance attached to lade of motiva- 
tion as the grade levels increase. While teachers of all the grades see it as impor- 
tant, it is identified as a very important factor by significantly more teachers at the 
Grade 10 level. Similarly, student absenteeism is seen to be a problem for a greater 
number of Grade 10 teachers. These are most likely comments on the student 
group at each grade. Statistics on the drop-out rate of students as they reach 
Grade 10 indicate that students at that level appear to be less motivated generally 
and more likely to be truant (Radwanski, 1987). 

Not surprisingly, there is considerable agreement among teachers of the 
three grades that lack of ability is an important factor in students' lack of progress 
in mathematics. At all three grade levels, more teachers perceive ability to be more 
important than most other factors. 

Responses to the importance of teaching proficiency differ considerably 
from grade to grade. This should be considered in light of responses to the items 
on teacher preparation. The response bears a direct relationship to the number of 
post-secondary mathematics courses taken by teachers at each grade level and may 
well reflect an attendant level of confidence in ability. 

While not surprising, it is cause for some concern that teachers view stu- 
dents' ability to be so much more important than other factors such as their own 
proficiency. Teachers who explain students 1 success mostly in terms of student 
ability are not likely to be critical of classroom practice or the curriculum and 
would more likely see the lack of success of students as beyond their control. Data 
from the same items collected in the Second International Mathematics Study 
(Robicaille and Travers, in press) is quite different for the various countries parric- 
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ipating. In Japan, for example, teachers were much more likely to search for caus- 
es of students' failure in themselves and to question the efficacy of their teaching 
practices than to place the blame on student ability. At the same time, in meas- 
ures of mathematics achievement, Japanese students outranked their counterparts 
in most countries of the world. 



Figure 5-9. 
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Fewer Grade 10 teachers than those in the other two grades see fear of 
mathematics as an important explanation for students' lack of progress. This is 
surprising in light of recent research. An analysis of the results of 1 51 snidies of 
mathematics anxiety indicated fear of mathematics is consistently related to lower 
mathematics performance and that anxiety increases though junior high and 
peaks near Grades 9 and 10. As well, in Grades 5 through 12, anxiety is associat- 
ed with girls more often than boys. There is no compelling evidence that poor 
mathematics performance causes fear of mathematics (Hembree, 1990). The dif- 
ference in perception between teachers in elementary grades and secondary grades 
may be a reflection of the teachers' own level of confidence in mathematics. 
Those who have experienced their own fear of mathematics would be more likely 
to s^e it as an important factor for others. Those with specialties in mathematics, 
as is often the case with secondary teachers, would not likely have experienced the 
fear themselves and therefore may not recognize it as a factor for others* As re- 
search indicates the fear can be ameliorated with good intervention strategies, it is 
important to be able to identify this attitude in students. 

Class size, predictably, is seen to be an important factor in students' suc- 
cess, it is seen to be so by more teachers of Grades 4 and 7 than teachers of Grade 
10. This could be related to the different reaching strategies employed with 
younger students. It may also be associated with the trend for streaming students 
according to some measure of ability in Grade 10 mathematics classes. 
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Insufficient time for mathematics is identified as important by less than a 
third of the teachers in each grade, making it one of the least important factors 
for students* success reported by teachers. This seems a curious perception. Math- 
ematics is a complex subject to learn. It involves many abstract concepts. Stu- 
dents often take greater periods of time and more exposure to a variety of learn- 
ing situations to assimilate some of these abstract concepts. It would seem logical 
to view quality rime spent in class as an important factor for student progress and 
studies do confirm that logic (Waiberg, 1984). On the other hand, other data 
from this assessment indicate time allocated for mathematics is becoming a small- 
er portion of the instructional day. As well, teachers at all levels reported that 
there was too much material to be covered in the new curriculum. There seems 
to be a contradiction involved in these different findings. 

Limited resources are not seen to be very important by most teachers at 
all three grade lewis, though it is important to note the higher response to this 
factor at the Grade 4 level. This may reflect the perceived value of manipulative 
materials in the early grades, and their limited availability. In a subsequent item 
about mathematics materials, 37 percent of Grade 4 teachers disagreed or strong* 
ly disagreed that materials were easy to obtain. Only 30 percent and 28 percent 
of Grades 7 and 10 teachers responded negatively to the same item. 



Implementation Information 



Instructional Time 



Figure 3-10. 
Number of 
minutes of 
mathematics 
instruction per 
week. 



Data provided about the length of mathematics dasses and the number of 
classes taught each week were combined to estimate the total number of minutes 
spent on mathematics instruction each week. These data are reported in Figure 3- 
10. The data are interesting in at least two ways. First there is a tremendous range 
of time spent on mathematics within each grade level. Secondly, particularly in 
Grades 7 and 10, a number of teachers report very small amounts of time spent 
on mathematics. 
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Grade 4 teachers report they spend between 135 and 275 minutes per 
week teachi-g mathematics. The highest percentage (79 percent) said they had a 
mathematics class each day, and 95 percent of teachers said the classes were be- 
tween 30 and 60 minutes long. The same information was collected in the 1985 
assessment. At that time, more teachers reported daily mathematics classes (84 
percent) and more teachers reported their classes were between 30 and 60 min- 
utes (98 percent). It appears that less rime is being spent on mathematics in this 
assessment period. The data in Figure 3-10 show a few outliers represented as 
asterisks. These represent teachers whose responses were significantly different 
from the vast majority reporting. For example, on the one end, a teacher reports 
less than 100 minutes of mathematics instruction and at the other a teacher re- 
ports more than 300 minutes of mathematics instruction. 

Grade 7 teachers reported a much greater range: between 80 and 340 
minutes (not including the outliers, one of whom reports more than 475 minutes 
of mathematics instruction per week). It is both surprising and alarming to note 
that some Grade 7 tc.chers spend tittle over one hour a week on mathematics and 
that 25 percent of Grade 7 teachers spend less than 200 minutes on mathematics 
each week. These data may explain responses in other sections of the question- 
naire where teachers express some concern about the amount of material to be 
covered. Most teachers (71 percent compared to 74 percent in 1985) report daily 
mathematics classes. The greatest number (96 percent compared to 97 percent in 
1985) say their classes are between 30 and 60 minutes each. 

Grade 10 teachers report a range of 80 to 265 minutes per week devot- 
ed to mathematics instruction. As is the case with Jie Grade 7 results, the small 
amount of time spent on mathematics in some grade 10 classrooms is of concern. 
Most Grade 10 teachers (64 percent) reported they had 3 mathematics classes per 
week and 88 percent said their classes were between 45 and 60 minutes long. The 
trend may also partially explain tlie results for a subsequent question in this sec- 
tion where teachers were asked about the appropriateness of the amount of mate- 
rial to be covered in the new curriculum. Thirty-two percent of Grade 4 teachers, 
38 percem of Grade 7 teachers, and 43 percent of Grade 10 teachers said they 
disagreed or strongly disagreed that the amount of material was appropriate. 
There is considerable consensas that there is too much material in the curriculum 
at each grade level. 

Program Implementation 

The revised provincial mathematics curriculum was implemented over a 
period of three years, with some schools choosing to adopt the program in its op- 
tional year and with the secondary programs a year behind the elementary in the 
implementation schedule. Responses to the question of how long the new curric- 
ulum had been in use at each grade level reflect this varied schedule. Over 40 per- 
cent of elementary reachers (45 percent in Grade 4 and 43 percent in Grade 7) 
have been using the new mathematics curriculum since it was released (1987). It 
is somewhat surprising that over 3 percent of the reachers responding from ele- 
mentary schools indicate the school is not using the new curriculum. In Grade 
10, 66 percent of classrooms have been using the new curriculum for two years, 
1 9 percent for three or more years, and 14 percent for one year. Only one percent 
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of Grade 10 teachers reported that their schools were not using the new curricu- 
lum. 

Teaching Practices 

Most teachers at all grade levels believe that their approach to teaching 
mathematics has changed over the last three yean, the years coinciding with the 
implementation of the new curriculum. Seventy-eight percent of Grade 4 teach- 
ers, 76 percent of Grade 7 teachers, and 69 percent of Grade 10 teachers re- 
sponded in the affirmative to an item about changes in practice. 



Figure Ml. 
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Teachers most often named cooperative learning and problem solving as 
the two strategies reflecting their changed approaches to teaching. In Grade 4, 
use of concrete materials was named as often, while in Grade 7, use of calculators 
competes for the most often named changed strategy. The use of calculators was 
the most frequently selected strategy of Grade 10 teachers. Teachers of Grade 4, 
however, identified use of calculators least often as one of their changes in ap- 
proach. This is consistent with attitudes expressed in the 1985 assessment about 
the use or calculators when the majority of teachers of younger students indicated 
they thought calculators were not appropriate at that level. 

Along with teaching strategies, teachers were asked if their evaluation 
strategies had changed over the last three years. There was a positive response in 
this area in Grades 4 and 7, with 57 percent and 53 percent answering in the af- 
firmative. In Grade 10, only 47 percent of the teachers said "Yes." The common 
trend among the three grade levels was increased attention to evaluation of prob- 
lem-solving strategies. This is congruent with the reported increase in attention to 
teaching problem-solving processes, and the results reinforce each other. 
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Figure 3-12. 
Specific strategies 
reflecting change 
in evaluation 
approaches. 
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It is interesting to note that self-assessment was identified as a change in 
approach by 36 percent and 38 percent of Grade 4 and 7 teachers respectively, 
while only 12 percent of Grade 10 teachers identified this strategy as one they 
have recently adopted. It is always difficult to interpret responses that indicate a 
quantitative change (i.e. "more likely to use") when there was no baseline provid- 
ed. It may be that Grade 10 teachers, because of their older student population, 
have been involving students in self-assessment for some time, thus no change 
would be reported. On the other hand, if this number indicates that Grade 10 
teachers are just not likely to involve students in self-assessment, then a different 
set of conclusions should be drawn. 

It is reasonable to conclude from the information provided in Figures 3- 
1 1 and 3-12 that teachers of mathematics in the province feel they haw made 
considerable changes in their reaching and evaluation strategies. The strategies 
more likely to be used are those currently promoted as effective for students' 
learning. While one cannot draw the conclusion that the new curriculum is re- 
sponsible for these changes, it is certainly true that the changes are philosophical- 
ly congruent with the new curriculum. 

Curriculum Materials 



It is clear that teachers consider the revised mathematics curriculum 
guides to be useful. Less than 10 percent of respondents at each grade level felt 
the guide did not provide any assistance for planning mathematics instruction. 
The style of the new guides represents an enormous change over the previous edi- 
tions. The guides are much more detailed, and include more specific learning 
outcomes and limiting examples. Grades 4 and 7 teachers use the same guide 
(Grades 1-8) while Grade 10 teachers have a different one (Grades 7-12). Both 
have the same general layout. There is considerable consistency in the results at 
the three different grade levels as shown in Figure 3-13. 
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Figure 5-13. 
Usefulness of 
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There seems to be a good deal of satisfaction, as well, with the text mate- 
rials selected for the mathematics curriculum. At each grade level fewer than 13 
percent of the teachers indicated a disagreement with the positive statements 
made about the match and suitability of text for the curriculum and the students. 
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Figure 3- 15. 
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Figure 3-16. 
Appropriateness of 
text for student 
population. 
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Figure 5-17. 
Availability of 
materials to 
support 
curriculum. 



Information collected about availability of materials needed to support 
the curriculum (including calculators) indicate that there is a lower level of satis- 
faction in this area. As shown in Figure 3-17, almost as many teachers disagreed 
or strongly disagreed as did agree or strongly agree that materials were easy to ob- 
tain. 
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In-service Opportunities 

There appears to have been considerable activity in terms of in-service to 
support the new curriculum, though teachers generally feel it was inadequate. 

Given what the research says about the place of in-service in effective im- 
plementation plans, it is surprising to see the relatively few kinds of programs of 
which teachers were aware. More than 25 percent of teachers at all grade levels 
were not aware of any in-service programs being offered by the Ministry, the 
school district, the school, or any other sponsor. 

"Hie data indicate that the greatest availability was in the area of problem 
solving and it is tempting to attempt to link these data with the teachers' reports 
on their d anging strategies in teaching. While a cause-and-eflect relationship can 
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Figure 5-18. 
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availability of 
in-service 
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by no means be concluded, there is certainly cause to note that the greatest num- 
ber of teachers report their change in approaches to teaching mathematics can 
best be reflected in the statement "I am more likely to focus on problem-solving 
processes.* 

Programs which were consistently reported as having the least availability 
were in the areas of data analysis* algebra, and measurement. As two of these are 
new areas for the Grades 4 and 7 curriculum, it is somewhat dismaying to note 
that in-service was not seen to be more readily available. This information is in- 
teresting in light of data from the Opportunity to Learn section where teachers 
frequently indicated that the required mathematics in data analysis for rems on 
Grades 4 and 7 student questionnaires had nor been taught. 

Actual attendance at in-service programs is fairly high; nonetheless, al- 
most 25 percent of teachers at each grade level indicated they had not attended 
any in-service program. As the curriculum is substantially changed, this could 
represent a problem. 



Figure 3-19. 
Participation in 
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Figure 5-20. 
Effectiveness of 
in-service 
support. 
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Telling information was obtained from the item asking teachers to rate 
the effectiveness of implementation support. Fewer than half the teachers in each 
grade indicated they thought the in-service support was effective. This represents 
a summative statement for the composite picture of implementation support for 
the new mathematics curriculum. Yet it would appear that, in spite of this short- 
coming, teachers are relatively happy with the new curriculum itself and have 
adopted new strategics of teaching that are consistent with its philosophy. 
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The mathematics curriculum at each grade level was reported to represent 
many strengths, and teachers identified most characteristics of the program as 
positive. This is especially true in Grades 4 and 7, where in most cases fewer than 
10 percent of the teachers either disagree or strongly disagree with positive state- 
ments made about the curriculum. 
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The oae great exception to the overall positive response concerns the 
amount of mr rial to be covered. Many teachers disagreed that it is an appropri- 
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ate amount. This item did not ask whether "inappropriate* meant too much or 
too little but information collected from the Opportunity to Learn section, where 
teachers reported that a large part of the curriculum had not yet been taught (and 
this assessment was conducted in May of the year) would indicate that it means 
too much. 

Reactions to the curriculum are somewhat less positive for Grade 10 
teachers. In many cases the majority of Grade 10 teachers were undecided. This 
may be a result of the relatively short time the curriculum has been implemented 
in many secondary schools. 



Classroom Practices 



Figure 5-22. 
Classroom 
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Grade 4 teachers were presented with three different classroom practices 
and asked to indicate how often they would engage in these practices in their 
mathematics classes in a typical school week. As previously noted, all Grade 4 
teachers had the same three teaching strategies to consider. Grade 7 and Grade 
1 0 teachers responded to nine different classroom practices. These were distrib- 
uted over the different versions of the questionnaire, so that in Grade 7, any one 
teacher would only have three practices on which to comment, and in Grade 10, 
only five. Students in all grades were asked to respond to the same items. Figure 
3-22 displays the data from all the forms. 
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h would appear from the limited information Grade 4 teachers were able 
to provide, that on most days, mathematics classes would involve them explain- 
ing things to the class with the help of blackboard or overhead projector. Most 
classes would also include students completing individual seatwork. It is interest- 
ing to note that only a third of the classes would involve students working with 
manipulative materials. Almost 20 percent of teachers reported they rarely or nev- 
er use manipulative materials. 

Just as teachers of Grade 4 reported, teachers of Grades 7 and 10 said 
they spend a great deal of time speaking to classes and using the blackboard or 
overhead projector for explanations. These data are much like that collected in 
1 985, where teachers at ail grade levels said that the highest proportion of time 
spent in class involved their explaining new topics or supervising computational 
drill. Similarly, students working individually on seatwork is a common activity 
in all mathematics classes as it was in 1985, when about 70 percent of teachers at 
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all grade levels reported that between 26 and 75 percent of time was spent with 
students completing seatwork. Reviewing homework has remained an activity 
consistently undertaken in most mathematics classes. Teachers helping individu- 
als with their work is also consistently named as a common activity. Looking at 
the activities which received the highest responses, it appears that mathematics 
classes typically involve the teacher reviewing the previous day's homework, ex- 
plaining new topics to the class, the students completing assignments individual- 
ly, and teachers helping individuals. 

The relatively high frequency of small group work appears to be a new 
trend (as reported by teachers in the previous section). In 1985, the authors re- 
ported "about 60 percent of teachers at all grade levels reported that they never 
had students work in small groups" (O'Shea & Robitaille, 1985). In 1990, over 
half of the teachers in Grade 7 said that students worked in small groups often or 
almost every day. In Grade 10, 43 percent of teachers said students worked in 
small groups. 

Another significant trend appears to be the much greater use made of cal- 
culators, with over half the Grade 7 teachers reporting that students used calcula- 
tors often or almost every day and 93 percent of Grade 10 teachers reporting the 
same information about their students. Teachers participating in the 1985 Assess- 
ment were asked questions about the use of calculators. At that time, the use of 
calculators was quite a controversial issue and many teachers expressed doubts 
about the value of students making use of calculators in class. It would appear 
from the data collected in this section, as well as in the following section on 
Mathematics in School where "learning to use calculators" was identified as im- 
portant by teachers in Grades 7 and 10, that some of the negative attitude has 
abated. 

Computers, on the other hand are still not used to any great extent. Over 
three-quarters of Grade 10 teachers said they rarely or never use computers in 
mathematics classes and almost half of the Grade 7 teachers reported the same 
thing. This matches the information provided in the 1985 assessment. 

Students' reports differed somewhat from rhose of the teachers, but most- 
ly in specific derails, not in overall trends In other words, the activities most 
teachers said mathematics classes usually would involve were the same ones which 
most students said classes usually would involve. 

Mathematics in School 

Grade 4 

Teachers of Grade 4 mathematics thought the four topics they considered 
(operations on whole numbers, decimals, fractions, and estimation) were all very 
important for students to learn. They also thought they were relatively easy to 
teach and reported that they liked teaching those topics. The topic they thought 
of least importance of the the four was learning about fractions. 

Teachers' reports in this section are very similar to those from the 1985 
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assessment. One exception is for reports on the importance of laming about dec- 
imal fractions. More teachers in 1990 (90 percent) thought decimals were impor- 
tant or very important than did so in 1985. when only 74 percent of teachers re- 
sponded in these categories. The new curriculum has an emphasis on decimal 
fractions in earlier grades and the change in perception in this area is likely a re- 
sult of that new emphasis. 

Hie perception that learning about fractions is not as important as other 
topics appears to influence teaching practices. More than 50 percent of Grade 4 
teachers report in the section which focused on students' opportunity to learn, 
that much of the information students required to answer questions about frac- 
tions had not yet been taught. The questionnaires were completed in mid-May of 
the school year. 

Grade 4 students' opinions about mathematics topics were similar to 
those of the teachers, though students generally did not see topics to be as impor- 
tant as teachers did. They reported that all topics were relatively easy to learn and 
that they liked everything. They thought that using concrete objects to learn was 
the least important. Like their teachers, students thought fractions were less im- 
portant than most other topics. 



Figure 5-23. 
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Grade 7 

Grade 7 teachers thought learning to add, subtract, and multiply frac- 
tions (74 percent) and working with integers (74 percent were the least impor- 
tant topics they were asked to consider. Again this perception is reflected in the 
Opportunity to Learn section where many teachers reported they had not taught 
the information required to do the items on integers. Working with integers is a 
new topic in the mathematics curriculum at Grade 7 which may, in part, explain 
teachers' perceptions. The topics most teachers identified as very important were 
decimals (97 percent), percents (96 percent), solving equations (96 percent), and 
problem-solving strategies (96 percent). 
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Grade 7 teachers thought most topics were relatively easy to teach. The 
area they reported as most difficult was teaching some strategies for problem solv- 
ing, such as looking for patterns and making models. This topic was identified as 
difficult or very difficult by more than 60 percent of the teachers, whereas, other 
topics were identified as difficult by only about 30 percent or fewer teachers. The 
topic identified as easiest to teach was data and graphs, which only 4 percent of 
the teachers identified as difficult. 

Teachers liked teaching most topics. They liked teaching basic facts the 
least (48 percent), followed by estimation (68 percent) and integers (69 percent). 
Topics they liked teaching most were decimals (87 percent), solving equations 
(87 percent), and percents (86 percent). 

The reports of Grade 7 teachers in the 1985 assessment were virtually the 
same as those shown in Figure 3-24. The exceptions to this general observation 
are in the cases of geometry and measurement, where teachers in 1990 (30 per- 
cent) reported teaching those subjects was difficult or very difficult, compared to 
only 17 percent in 1985. In all other cases, the figures reported in each area in 
1985 were vithin 5 percentage points of those for 1990. Many were identical. 
The new curriculum has not appeared to change, in any obvious ways, teachers' 
perceptions of mathematics. 
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Students* perceptions were similar to teachers. They generally thought 
the various topics to be less important than teachers thought they were- They 
mostly thought topics were easier to learn than teachers thought they were to 
teach. For example, only 46 percent of teachers thought teaching fractions was 
easy, whereas 70 percent of students thought they were easy to learn. An excep- 
tion to this general rule was in the case of data analysis, where 83 percent of 
teachers thought the topic was easy to teach, but only 56 percent of students 
thought it was easy to learn. Students generally liked topics less than teachers did. 
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Almost every Grade 10 teacher (99 percent) thought problem solving was 
an extremely important topic Other topics they identified as important were 
solving equations (93 percent), decimals, fractions, and percents (89 percent), 
and geometry (88 percent)* The topic most teachers thought was least important 
was data analysis (69 percent). Reports in the Opportunity to Learn section indi- 
cate that the information students require to respond correctly to some items in 
data analysts had not yet been taught. 

Teachers reported that they thought most topics were not difficult to 
teach. The exception here is in the case of problem solving which was identified 
as difficult or extremely difficult to teach by 73 percent of teachers. The topic 
that fewest teachers found difficult to teach was measurement where only 13 per- 
cent of teachers said the topic was difficult or extremely difficult. 

Grade 10 teachers generally like teaching most topics. Fewest enjoy teach- 
ing estimation (49 percent), data analysis (55 percent), and measurement (67 
percent). The topics identified by most teachers as among those they like to teach 
were equations (89 percent), geometry (83 percent), and exponents (81 percent). 
These results are very similar to those from the 1985 assessment. Hie topics 
which were included in both assessments were ranked almost identically by teach- 
ers each time. 

Students' reports were considerably different from teachers* results in 
Grade 10. They not only tended to see topics as less important, also, their con- 
ception of which topics were important differed from those of the teacher. For 
example, both teachers and student* thought problem solving was the most im- 
portant topic (99 percent of teachers and 73 percent of students), b' t 93 percent 
of teachers thought equations were important while only 56 percent of students 
thought so. Similarly, 85 percent of students thought decimals, fractions, and 
percents were important, and 64 percent thought estimation was important, 
making them first and third in rank order* Responses from teachers, on rhe other 
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hand, would place these at third and sixth. Students also rated data analysis high- 
er than teachers did, though they agreed that trigonometry was of least impor- 
tance. 

Opportunity to Learn 

Information about the opportunity, or lack of opportunity, students had 
to learn the mathematics necessary to answer correctly items in their test booklets 
is helpful for explaining student achievement in some cases. There is obviously a 
relationship between what students have had an opportunity to learn and what 
they actually know. The information also, though, provides an interesting picture 
of the curriculum as it is Keing implemented. For example, teachers answered the 
questionnaires in mid-May of the school year and yet in many cases there were 
significant areas of the curriculum which teachers reported had not yet been 
taught, and these cases often coincided with new areas of the curriculum or areas 
which teachers have reported elsewhere as less important than others. 

Information about opportunity to learn provided in Tables C-l to C-3 in 
Appendix C includes: a) the strand o p topic represented by each of the items for 
which teachers provided information, b) the percent of teachers who thought be- 
tween 61 to 100 percent of the students would get the item correct (without 
guessing), c) the percentage of teachers who said the information had not yet 
been taught, and d) the percentage of students who got the item correct. 

Grade 4 

Of the nineteen items where close to 50 percent or more of the teachers 
reported the mathematics required to answer the item correctly had not been 
taught either this year or in a previous year, eight had to do with fractions or dec- 
imal fractions, five with geometry, two with data analysis, two with place value, 
one with number operations, one with measurement, and one with general nu- 
meracy. The topic of fractions is one of the areas Grade 4 teachers reported they 
thought less important than others. 

Since all of the items included in the questionnaire are based on intended 
learning outcomes of the curriculum to Grade 4, it is somewhat alarming to find 
thar in late May, a significant number of teachers report that significant areas of 
the curriculum have not yet been taught. In some instances this is misinforma- 
tion, since the mathematics required to answer the item had been taught in a pre- 
vious year and the majority of students actually did answer the item correctly. 
This lack of information may be a function of the curriculum being relatively 
new. In many instances, however, it appears that teachers have simply not got 
around to teaching things they see to be less important or topics that are new to 
this curriculum. Teachers' reports about the excessive amount of material in the 
new curriculum may explain why some topics have not been taught by mid-May. 

Not surprisingly, the items for which teachers reported they had not 
taught the mathematics required are also the items that most teachers thought 
most students would not be able to answer correctly. It turned out that in many 
cases teachers were not able to predict the success of their students accurately. For 
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example, only 8 percent of teachers thought students would get Item B25 on 
common fractions correct, and 78 percent of teachers said they had not yet 
taught the mathematics required to answer the item, yet 68 percent of students 
actually got the item correct. But, for item A 14 on number operations, where 58 
percent of teachers thought students would get die item correct and only 16 per- 
cent said they had not yet taught the required mathematics, only 21 percent of 
the student* $ot it correct. Or the 26 items that fewer than 50 percent of the stu- 
dents were able to answer corrccdy, only 14 were also items that the fewest teach- 
ers predicted students would be able to answer. To put this information another 
way, more than half of the Grade 4 students were able to answer corrccdy many 
of the items teachen thought they would not be able to and were unable to an- 
swer many items that teachers thought they could* 

It appears that if teachers have taught the material, they think students 
will have learned it. While it may be true that students do not learn things they 
have not had opportunity to learn, it is obviously not true that students necessari- 
ly learn what they have been taught. This may seem like a self-evident truth, but 
die results of this section of the questionnaire indicate it may not be so. 

Grade 7 

Grade 7 teachers often reported they had not yet taught students the 
mathematics requiied to answer items involving geometry > integers, and data 
analysis. There were twenty items identified by about 50 percent or more of the 
teachers for which the required mathematics had not been taught. O if" these, eight 
dealt with geometry, she with integers, and six with data analysis. These three are- 
as are the ones relatively new to, or being given renewed emphasis in, the curricu- 
lum. In some cases (e.g., Item D23 on data analysis), almost 90 percent of the 
teachers said they had not yet taught the required mathematics. 

As was the case with Grade 4 teachers, there is a scrong relationship be- 
tween what teachers report they have taught and what they think students have 
learned, a relationship that is not always borne out by the results. Students were 
able to do well on some items for which teachen said the require 1 mathematics 
had not been taught, yet they were unable in other cases to answer correctly items 
for which the mathematics had been taught. 

Many teachers do not seem to be able to predict their students' achieve- 
ment on individual items accurately. Of the 22 items which fewer than 50 per- 
cent of the students were able to answer correctly, only 9 of these were among the 
items that the fewest teachers predicted students would be able to answer. For 
Item A4 about expressions, for example, 47 percent of the teachers thought that 
between 61 to 100 percent of the students would be able to answer correctly. 
Eighty-seven percent of teachers said they had taught the required mathematics; 
however, only 1 2 percent of the students actually answered the item correuly* 
Students (56 percent) were able to answer Item D16 on integers correctly, yet 
only 32 percent of the teachers predicted that to be the case, and 57 percent said 
they had not yet taught the required material. 

For enc-third of the items included in teacher questionnaires, Grade 7 
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teachers reported the required mathematics had not yet been taught. Some teach- 
ers said the topic would be covered later in the year, some said it would be cov- 
ered the following year, and others said it would not be taught for other reasons. 
As these questionnaires were administered in mid-May, and as the items were all 
taken from intended learning outcomes from the Grade 7 curriculum, this infor- 
mation gives cause for worry. 

Grade 10 

Four items that required knowledge of data analysis (probability) and ge- 
ometry were those identified by the majority of Grade 10 teachers as the ones 
students would not be able to answer correctly. These were also the items for 
which teachers reported they had not yet taught the mathematics required. Of 
these four items, only two of them were actually problematic for the majority of 
students (only 20 percent got each correct). In the case of the other two items, 60 
percent of the students (Mathematics 10 and Mathematics 10A students com- 
bined) answered the items correctly. 

The data analysis items for which the required mathematics had not been 
taught were items aimed at both Mathematics 10 and Mathematics 10A students. 
The geometry items were both meant for Mathematics 10A students only. Gen- 
erally, it appears that there are fewer areas where teachers have not yet taught the 
mathematics required for students to answer the items correctly than was the case 
for Grades 4 and 7. 

Grade 10 teachers tend to see the same relationship between items taught 
and items students will answer correctly as was observed for Grades 4 and 7 
teachers. In other words, Grade 10 teachers think that if they have taught the re- 
quired mathematics, it is most likely that students will answer the question cor- 
rectly. Again this was not always the actual case. For Item B5 on data analysis, for 
example, 76 percent of the teachers said that between 61 and 100 percent of the 
students would answer correctly, yet only 31 percent of the students were able to 
answer correctly. In fact, teachers generally thought more students would be able 
to answer items correctly than was the case. On die other hand, for Item A6/B6/ 
C7/D7, only 17 percent of teachers said that most students would answer cor- 
rectly, 58 percent of teachers said the required mathematics students had not 
been taught, yet 59 percent of the students answered correcdy. Of the 14 items 
that fewer than 50 percent of the students were able to answer correctly, only five 
were among the items that the fewest teachers predicted students would be able 
to answer correcdy. 

Opportunity to Learn items have not previously been included on pro- 
vincial assessments. It appears from the data collected through these items that 
they add a very useful dimension of information about the teaching of mathemat- 
ics and the implementation of the curriculum. Subsequent chapters will refer to 
students* opportunity to learn as one aspect of explanations for student achieve- 
ment. Subsequent assessments should continue to collect such information. 
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The results of the 1990 British Columbia Mathematics Assessment for 
Grade 4 are presented and discussed in this chapter. First, the student population 
is described and the assessment instruments are briefly discussed. Achievement re- 
sults and Interpretation Panel observations are presented for each strand and top- 
ic. Student performance on items dealing with number sense and problem solv- 
ing is described, and information on changes in achievement between 1985 and 
1990 is presented. This is followed by a presentation of information concerning 
students' opportunity to learn mathematics and a description of information 
gained from scales dealing with students* attitudes towards mathematics and their 
reports of instructional practices in their mathematics classes. With this informa- 
tion, correlates of achievement are explored. Throughout the chapter, sample 
items have been cited in the discussion of findings, and the correct answer is indi- 
cated with an asterisk. All of the items are reproduced in an appendix. All per- 
centages in the chapter have been rounded to the nearest whole percent. 



Description of the Population 

All students enrolled in Grade 4, except those identified by principals as 
unable to respond to a paper-and-pencil test, were required to complete one of 
the multiple-choice booklets. Only students designated as dependent handi- 
capped, moderately mentally handicapped, severely handicapped, profoundly 
handicapped, or autistic were specifically excluded. Principals were instructed to 
ensure that all students in the English program, the F^riy French immersion pro- 
gram, and the Programme-cadre dc francais were included. 

The majority of the Grade 4 students in the assessment were either 9 or 
1 0 years old at the time that the assessment was conducted: 5 1 percent and 44 
percent respectively. Less than one percent of the students reported ages under 9 
years and approximately four percent reported ages over 10 years. The boys out- 
numbered the girls by 52 percent to 48 percent, an unexpectedly laige difference. 
Figure 4-1 shows the age distribution of the population, and the proportions of 
girls and of boys. 
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British Columbia offers three distinct programs of instruction in Grade 4: 
the regular Grade 4 program in English, Early French immersion, and Pro- 
gramme-cadre de fimcais. Ninety-two percent of the students were enrolled in the 
English program, seven percent in Early French immersion, and one percent in 
Programme-cadre de jrancms. Students for whom the language of mathematics in- 
struction was English responded to assessment materials in English. Those for 
whom the language of mathematics instruction was French were provided with 
assessment booklets in French. Approximately five percent of the students re- 
sponded to the booklets in French. 

Instruments 

As was reported in Chapter 2, 129 achievement items were contained in 
the Grade 4 student booklets. Of these 129 items, 126 were used to measure stu- 
dent achievement in four strands: Number and Operations, Data Analysis, Ge- 
ometry, and Measurement. The strands were further divided into a total of 1 2 
topics. Items were chosen to correspond to intended learning outcomes up to 
Grade 4 as listed in the Mathematics 1-8 Curriculum Guide published by the Brit- 
ish Columbia Ministry of Education (1987). The remaining three items do not 
strictly match intended learning i utcomes and were selected to test what has 
been termed "number sense*. The nature of these items and the students' results 
on them will be discussed later in this chapter. 

As Figure 4-2 shows, the percentage of items in each strand corresponds 
reasonably well to the estimated time allotment for that strand given in the Cur- 
riculum Guide (1987). Strands and topics which have relatively small time alloca- 
tions were somewhat over-represented on the assessment tests, in order to ensure 
that a sufficiently large number of items would be available to make meaningful 
analyses of students' performance in these areas. 



Figure 4-2. 
Curriculum time 
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The 126 achievement items were distributed among four forms, A t B, C, 
and D, so that the estimated difficulties for each form were very nearly equal. Ta 
bte D-I in Appendix D shows the actual percentage correct overall and in each 
strand and topic for each of the four forms. Each booklet contained the same 
number of items from each strand, and the same number of items at each cogni- 
tive level. Of the 40 achievement items in each booklet, ten kerns, at least two 
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from each strand, were common to all forms. One of the three number sense 
items appeared on two forms (A and D). To examine changes over time in the 
achievement of Grade 4 students* 25 items which had appeared in the 1985 As- 
sessment were included in the 1990 instruments. Table 4-1 gives details of the 
distribution of items across strands and topics. 



Table 4-1. 
Distribution of 
achievement 
items across 
strands and 
topics. 



Strand and Tonic 




Number of Items 




TotaN 


Per Formw 


Common^' 




Number & Operations 


83 


26 


7 


12 


No* & Numeration 


22 


7 


2 


5 


Number Operations 


38 


11 


2 


4 


jL/ecimais 


i a 
Id 


4 


1 


& 


Fractions 


10 


4 


2 


1 


Data Analysis 


V 


3 


1 


z 


Geometry 


17 


5 


1 


5 


Lines, etc 


O 


0-2 


0 


I 


Solid Figures 


6 


1-3^ 


1 


1 


Reins. & Transformations 


5 


0-3W> 


0 


3 


Measurement 


17 


5 


1 


6 


Length 


4 


1 


0 


2 


Area 


4 


1 


0 


1 


Volume and Capacity 


3 


l-2<<*> 


1 


1 


Mass 


3 


0-1 w 


0 


1 


Time, Temp., Money 


3 


0-1 <<D 


0 


1 


Number sense 


3 


1 


ow 


0 


TOTAL 


126 


40 


10 


25 



Notes: (a) Includes both items common to all four forms and items 
appearing on one form only. 

{b > These items appeared on all four forms. 
{c> These items also appeared on 1985 Assessment. 
{d) In these topics the numbers of items per form varied over the range 
given. 

w One number sense item appeared on two forms; the others ap- 
peared on one form only. 

Each Grade 4 mathematics teacher completed one of three forms of a 
teacher questionnaire. This questionnaire contained, among other things, ques- 
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tions deigned to gather information about students' opportunity to learn the 
mathematics necessary to answer achievement items correctly. Information gath- 
ered in this way is discussed in the strand and topic sections, including the dis- 
cussion of individual items where appropriate. 

Each student booklet contained four common background questions. 
Students were asked to report their sex, age, program (English, Early French im- 
mersion, or Prppmnme-cadrr) and language of mathematics instruction. The next 
three questions, also common to all four forms, sought information about stu- 
dents' beliefs and opinions regarding mathematics and jobs* 

Students' attitudes towards topics in school mathematics were measured 
with 12 multi-parr items distributed among the four booklets. These items asked 
the degree to which students felt that selected topics in school mathematics were 
important, easy, and likable. Forms A and B each contained four of these items, 
and the remaining four items were repeated on Forms C and D. 

Nine questions were used to gather information about the frequency of 
various mathematics classroom practices during a typical school week. The prac- 
tices surveyed included teacher demonstration using the blackboard or overhead 
projector, use of manipulative materials, assignment of individual seatwork, use 
of calculators, administration of quizzes and tests, review and discussion of home- 
work, work in small groups, use of computers, and provision of help for individu- 
al students. Forms A and B each contained three of these questions, and the re- 
maining three items were repeated on Forms C and D. 

Achievement Results 

The largest single component of the 1990 British Columbia Mathematics 
Assessment was the assessment of mathematics achievement. Virtually every stu- 
dent in Grade 4 spent up to 50 minutes responding to 40 achievement items. All 
items were in multiple-choice format with four suggested answers and a fifth al- 
ternative, "I don't know.** The administration instructions to teachers directed 
them to inform students that, "Some questions will be easy, and others will be 
difficult. Read each question carefully, and answer it as well as you can." No di- 
rections were given as to the circumsrances under which the M l don't know** op- 
tion should he selected, nor were students advised whether or not they should 
guess at the answers to the items. 

In the sections which follow, the performance of students is reported us- 
ing two main statistics: percentage correct (both overall, and at the strand, topic, 
and item levels), and percentage selecting each response choice (at the item level). 
The percentage of students getting an item correct is known to be affected by a 
number of factors including the familiarity of the content and how recendy it 
was taught, the style of the item, the complexity of the language used, the num- 
ber of computational steps required, the nature and complexity of the problem- 
solving strategies needed, and the subtlety of the discriminations needed among 
answer alternatives. Within any given content area, items of quite different levels 
of difficulty can be constructed by varying the attributes listed above. The 
achievement items included in the assessment were selected on 'he basis of their 
range of difficulty levels, their ability to discriminate, and their auricular validity 
(whether they matched the general goals and specific intended learning outcomes 
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of the provincial curriculum). The percent selecting each response choice is con- 
sidered important since it permits the identification of misconceptions and sourc- 
es of error. 

The Grade 4 Interpretation Panel examined all of the achievement items 
and then individually and as a group assigned to each item both the percentage of 
students they expected would get the item correct, and percentage of students 
they desired to get the item correct. The Panel then compared their "expected" 
and "desired" percentages to the actual percentage of students who answered each 
item correctly and commented on students' performance. In the following sec- 
tions, the students' performance in each strand and topic is discussed. The overall 
percentage correct is reported, and selected items are used to illustrate the abilities 
of various proportions of the Grade 4 population. The observations and com- 
ments of the Interpretation Panel are also recorded. 

Strand 1: Number and Operations 

This strand is the most extensive one in the elementary mathematics cur- 
riculum, with 60 percent of the estimated time allotment in Grade 4 and about 
the same or slightly less in the other elementary grades. The assessment in this 
strand is based on 83 items, 26 appearing in each booklet. The strand has been 
subdivided into four topics: Number Concepts and Numeration, Whole Num- 
ber Operations, Decimals, and Fractions. 

The overall percentage corr.o was 52 percent for the strand as a whole, 
57 percent in Number Concepts and Numeration, 55 percent in Whole Number 
Operations, 41 percent in Decimals, and 43 percent in Fractions. The students' 
actual percentage correct exceeded the Interpretation Panel's expected percentage 
correct on eight items, matched the expected percentage correct on 40 items, and 
was lower than the expected percentage correct on 35 items. The students' per- 
formance on six items reached the Interpretation Panel's desired level, but on the 
remaining 77 items it was lower. 

Teachers' ratings of opportunity to learn for the 32 items in the Number 
and Operations strand that were included on the teacher questionnaires were 
moderately high. For the strand as a whole, an average of 68 percent of the teach- 
ers indicated that the content needed to answer the item had been taught in a 
previous year or earlier in the current year, 17 percent indicated that it would be 
taught later in the current year, and 13 percent indicated that it would be taught 
in a subsequent year or not at all. However, opportunity to learn ratings for items 
on decimals and fractions were noticeably lower than those for number concepts, 
numeration, and whole number operations. 

Topics 1.1, 1.2, 1.3: Number Concepts and Numeration 

Eleven percent of the estimated time in the Grade 4 curriculum is allot- 
ted to counting, place value, and theory of numbers. These topics and "early 
mathematical concepts" receive an even greater time allotment in Grades 1, 2, 
and 3. Twenty-two items measured achievement in these areas; seven items ap- 
peared in each booklet. The overall percentage correct in this topic was 57 per- 
cent. The students' actual percentage correct matched the Interpretation Panel's 



expected percentage correct on 1 2 of the 22 items, it exceeded the Panel's exec- 
rations on two items, and it fell short on eight items. The students' actual perfor- 
mance on four items reached the Panel's desired level, but on the remaining 18 
items the actual achievement was lower than the level desired by the Panel. 
Teachers' ratings of opportunity to learn in this topic were the highest of any 
strand or topic An average of 86 percent of the teachers indicated that the con- 
tent needed to answer the item correctly had already been taught in the current 
year or in a previous year. 

Three items (A01. D01, and C02) were used to explore students' abilities 
with expanded notation: i.e. the practice of explicating the meanings of numerals 
by expressing them as sums of their components. Two of these items, A01 and 
D01, were answered correctly by nearly every srudent, but Item C02 was an- 
swered correctly by just over half of the students. It seems reasonable to attribute 
the small difference in percentage correct between items A01 and DO 1 to the fact 
that D01 includes a zero place holder and has its place values expressed in words. 
The larger difference between Item C02 and these two items may be due to the 
foci that it involves the ten thousands' place, which is introduced for the first 



Item A01 2000 + 700 + 40 + 8 is the same as 

% of students 

A) 2748 92 * 

B) 2784 2 

C) 7248 3 

D) 8472 1 

E) I don't know. 2 



hem D01 Which one of the following equals 5 thousands + 8 tens + 6 ones? 

% of students 

88 * (1985-85%) 
4 
2 
9 
2 



A) 5086 

B) 50086 

C) 50806 

D) 5000806 

E) I don't know. 



Item C02 30000 + 700 + 80 + 4 is the same as: 

% of students 



A) 


3784 


27 


B) 


37084 


8 


C) 


307084 


9 


D) 


30784 


54 


E) 


I don't knew. 


2 
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time in the curriculum for Grade 4. The other items which included numbers in 
the ten thousands (A03, B01, D02, and D03) were answered correctly by 48 to 
66 percent of students. 

Four items were concerned with rounding and estimating. Item C05 
showed students a diagram of a piece of doth containing 400 polka dots and 
asked them to estimate the number of polka dots on a similar-looking piece of 
doth with about the same width and about half the length. Sixty-two percent of 
the students correctly estimated that it had between 100 and 250 dots. Item B03 
asked students to round 1368 to the neatest hundred: 54 percent did so correctly. 
Item D05 showed a signpost giving the distances to three cities (328 km, 228 
km, and 298 km) and asked students to choose which two were about the same 
distance away. Forty-six percent chose the correct answer, that the cities at 328 
km and 298 km were about the same distance away. Only five percent thought 
that all three cities were about the same distance away, and six percent did not 
know. Item A08 (repeated on all four forms) required students to apply their 
rounding and estimating skills with three values, 1 801 , 1839, and 1903, in the 
context of a time line. Despite the complexity of this item, 45 percent of the stu- 
dents answered it correctly. 



Item A08 ^ e bicycle was invented about 1 839. About where 
should 1 839 be placed on this timeline? 



Dares of Important Inventions 
Steamboat Airplane 

1 1 > I 1 

A B C D 

1801 1903 



% of srudenrs 

A) Point A 9 

B) Point B 45 * 

C) Point C 26 

D) Point D 7 

E) 1 don't know. 1 1 



Item D04 tested students' ability to recognize different equivalent repre- 
sentations of numbers using manipulative materials (base-ten blocks). Students 
were asked to choose the diagram which did not contain blocks representing 
2143 from among the following alternatives: one thousand, two hundreds, three 
tens, four ones; two thousands, one hundred, three tens, 13 ones; one thousand, 
1 1 hundreds, three tens, 13 ones; and two thousands, 14 tens, three ones. Forty 
percent of the students chose the correct answer. The fact that the correct answer 
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was the first alternative probably decreased the difficulty of this item, but the feet 
that it was negatively worded and the fact that regrouping was required probably 
increased the difficulty. 

The item in this topic area having the lowest percentage correct was Item 
A05, with 28 percent correct. The Interpretation Panel commented that the lan- 
guage used in this problem, "twice as many hundreds as ones," would be unusual 
and hence difficult for Grade 4 students. The percentage of students choosing "I 
do i t know" was 24, which 'is rather high compared to other items in this strand 
and topic. 

Item A05 Which one of these numbers has twice as many hundreds 
as ones? 

% of students 



A) 


4318 


8 


B) 


8341 


25 


C) 


4831 


13 


D) 


3814 


28 


E) 


I don't know. 


24 



Topic 1.4: Whole Number Operations 

Thirty-three percent of estimated time in the Grade 4 curriculum is allo- 
cated to operations with whole numbers. Thirty-eight items measured achieve- 
ment in this topic; 1 1 items appeared in each booklet. The overall percentage 
correct in this topic was 55 percent. The students* actual percentage correct 
matched the Interpretation Panels expected percentage correct on 17 of the 38 
items, it exceeded the Panel's expectations on three items, and it fell short on 18 
items. The students' actual performance reached the PanePs desired level on only 
one item: Bl4. On the remaining 37 items the actual achievement was lower 
than the level desired by the Panel. Teachers' ratings of opportunity to learn in 
this topic were high: second only to those in the Number Concepts and Numera- 
tion topic An average of 76 percent of the teachers indicated that the content 
needed to answer the items correctly had already been taught in the current year 
or in a previous year. 

Two items tested students' ability to carry out addition computations. 
Item A06 directed students to add 678 + 9 * 34 (presented in horizontal format), 
and Item Dl 1 asked students to find the sum of 3163 and 9578 (presented in 
vertical format). Each r*f these items was answered correctly by about 80 percent 
of students. 

Two items tested students' computational ability in subtraction (present- 
ed in vertical format). Both items involved regrouping (or "borrowing") across a 
zero. Item B 1 1 (7000 - 86) was answered correctly by 68 percent of the students; 
hem CI 1 (5806 - 2438), by 62 percent. Another item, Dl6, directed students to 
r ound each number to the nearest 100 then estimate the difference 4736 - 2570 
~ 1 1 - Only 26 percent chose the correct answer, 2100, but 1 5 percent chose 
2200, the answer that one would get by subtracting first then rounding. This 
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item may test whether students can follow directions in order, rather than their 
ability to round or to subtract. A relatively large percentage of the students, 25 
percent, chose "I don't know." This may indicate that they did not round and 
were confused by the feet that the answer they had computed was not among the 
alternatives presented. 

Several items were used to explore students' abilities to recognize problem 
contexts in which addition and subtraction could be applied, bur these problems 
were not computationally demanding. The percentage correct for these items 
ranged from 46 to 72 percent. On the easiest of these items, B14 with 72 percent 
correct, the correct answer could have been obtained simply by adding all num- 
bers in the problem statement. Item Cl 5 had a similar setting and similar values 
to manipulate, but it could not be answered correctly by applying a single opera- 
tion to the data. Not surprisingly, its percentage correct was lower, 50 percent. 
This difference suggests that a sizable percentage of students, perhaps as many as 
20 percent, may be adopting the strategy of isolating the numerical data and ap- 
plying an operation without thinking through the meaning of the problem state- 
ment. However, on Item Cl5, only six percent of the students chose 27, the an- 
swer that is obtained by simply adding all three numbers given in the problem. 

Item B14 John is 4 years older than Ellen, and Ellen is 5 years older 
than Monica. Monica is 12 years old. How old is John? 

% of students 



A) 10 15 

B) 3 5 
Q 1 3 

D) 21 72 

E) I don't know. 5 



Item C15 John is 4 years older than Ellen, and Ellen is 1 1 years 

younger than Monica. Monica is 12 years old. How old is 
John? 

% of students 



A) 5 50 

B) 27 6 

C) 15 36 

D) 19 3 

E) I don't know. 4 



Although students were not permitted to use calculators during the as- 
sessment, two items, A15 and Bl 5, were given to investigate students' ability to 
solve problems involving addition and subtraction using calculators. On both of 
these items about three-fifths of the students answered correctly. A relatively large 
percentage of the students, 14 percent and 15 percent respectively, chose "1 don't 
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know." In responding to the classroom processes questions, 56 percent of the stu- 
dents indicated that they "rarely* or "never" used calculators in their mathematics 
classes during a typical school week. Nonetheless, 67 percent of the teachers indi- 
cated that they had taught the content necessary to answer Item Al 5 correctly 
earlier in the current school year. 



Item A15 Smith's department store wante ' oixy 4596 pairs of jeans from the factory. 

The factory had already made -798. How many more do they need to make 
for Smith's? 

To solve this problem using a calculator, which buttons would you press? 

% of students 



A) 


0 


HQ] 00 EH 00 EBB 


12 


B) 




BEDDED QD 1300 □ 


61 


C) 


0 


0000000000 


8 


D) 


0 


0000000000 


5 


E) 


I don't know. 


14 



Item B15 Valerie and David played a game of cards. At the end of the game, Valerie's 
score was 3146 and David's was 5725- What is the difference in their scores? 

To solve this problem using a calculator* which buttons would you press? 

% of students 



A) 


0 


00000 00000 


8 


B) 


0 


00000 00000 


9 


C) 


0 


00000 00000 


59 


D) 


0 


00000 00000 


9 


E) 


I don't know. 


16 



Fundamental concepts and basic facts of multiplication were rested using 
four items. Item C08 asked students to identify a number that you would not say 
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when you count by sevens starting with zero; 77 percent correctly chose 34 as 
such a number. Items B09 and D08 involved relationships between number sen- 
tences and diagrams typically used when introducing concepts of multiplication. 
These items were answered correctly by 62 percent and 51 percent of the stu- 
dents, respectively. 



Item B09 Which number sentence best describes this arrangement of 
rectangles? 

% of students 

A) 1 x 24 = 24 10 ————— 

B) 2 x 1 2 = 24 6 lli i 

C) 3 x 8 = 24 5 

D) 4 x 6 = 24 62 * — 

E) I don't know. 16 — 



Item D08 Which picture illustrates the number sentence 3x5=5 + 5+5? 

% of sttifogts 




E) I don't know. 13 



Multiplication computations with one or more multi-digit factors were 
included in several items. In Item D13, 74 percent of the students correctly mul- 
tiplied 576 by 0 (presented in horizontal format). In Item Bl 2, 71 percent of the 
students correctly found the product of 34 and 7 (presented in vertical format), 
and in hem Dl 2, 58 percent of the students correctly multiplied 96 by 100 (pre- 
sented in horizontal format). Reasoning about the relationship between multipli- 
cation and division sentences was explored in Item C09, which was answered cor- 
rectly by 50 percent of the students. 



ItemC09 



50 x 80 « 4000, so 



% of students 



A) 50 + 80 = 4000 13 

B) 50 + 4000 = 80 17 

C) 80 + 4000 - 50 9 

D) 4000 + 80 = 50 50 
£) I don't know. 1 1 



The examples cited above indicate that students' rate of success with 
items involving multiplication was generally 50 percent or better. With division 
items, however, the percentage correct was generally 50 percent or less, but un- 
like the straightforward computations discussed above, most of the division ex- 
amples were verbally presented and highly contextualized. Item CI 4 presented a 
situation in which the remainder was the relevant aspect; 51 percent of the stu- 
dent answered this item correctly. 

Item C14 Brenda had 356 pennies. Before taking them to the bank, 
she put as many of them as she could into rolls. She put 
50 pennies into each roll. How many pennies were not 
put into rolls? 

% of students 

A) 6 51 

B) 7 13 

C) 306 23 

D) 406 4 

E) I don't know. 8 



Item D15 involved a relatively familiar quotative division setting, but the 
fact that it included the numeral 4 in "Grade 4" may have caused some students' 
errors. Forty-one percent of the students found the correct answer, but the 27 
percent of the students who gave the answer 60 probably fell into this trap. 

Item D 1 5 The Grade 4 class made 240 pieces of fudge for a candy 
sale. They packed 6 pieces in each bag. How many bags 
did they need? 

% of students 

A) 60 27 

B) 4 4 

C) 24 13 

D) 40 41 

E) I don't know. 1 5 
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Item B16 is a difficult item because the context requires the quotient to 
be increased bv one because of its remainder. Only 30 percent of the students an- 
swered this item correctly, but an additional 17 percent chose the answer that re- 
sults from dividing correcdy but ignoring the remainder. 



Item B16 Each page in a scrapbook can hold 8 baseball cards. How 
many pages are needed to hold 60 baseball cards? 

% of students 

A) 7 17 

B) 52 20 

C) 8 30 * 

D) 68 21 
£} I don't know. 12 



Four items explored students' ability to identify certain vocabulary used 
in connection with multiplication and division. The terms tested and percentages 
correct were product, 55 percent correct on Item A10 and 41 percent correct on 
Item D09; divisor, 56 percent correct on Item BIO; and remainder, 71 percent 
correct on Item A09. All of these items correspond quite dosely to intended 
learning outcomes and limiting examples given in the curriculum guide (1987) 
for Grade 4, and all were classified as belonging to the knowledge level of cogni- 
tive demand. The students' levels of performance on all these items were substan- 
tially below the levels desired by the Interpretation Panel, and except for the term 
"remainder" were below the expected levels. 

Topic 1.5: Decimals 

Ten percent of the time in the Grade 4 curriculum is allocated to deci- 
mals; 13 items measured achievement in this topic, 4 items appeared in each 
booklet. The overall percentage correct for this topic was 41 percent. The stu- 
dents' actual percentage correct matched the Interpretation Panel's expectation 
on five of the 13 items; it exceeded the Panel's expectations on two items; and it 
fell short on six items. The students' actual performance reached the Panel's de- 
sired level on only one item. On the remaining 12 items the actual achievement 
was lower than the level desired by the Panel. 

Analysis of the data on opportunity to learn obtained from the teacher 
questionnaires suggests that this topic had received less attention than most oth- 
ers. For the five items included on the teacher questionnaires, an average of only 
44 percent of teachers had taught the mathematics needed to answer the item in 
a previous year or earlier this year, 53 percent of the teachers planned to teach it 
later in the year, in a subsequent year, or not at all. 

The assessment in decimals included a number of items involving pictori- 
al representations. Item B19, showing a rectangular region model for a decimal in 
tenths, was answered correctly by 61 percent of the students. This level of perfor- 
mance met the Interpretation Panel's expected level, but was below the desired 



level. 



Item B19 What fraction of the picture is shaded? 

% of students 



A) 


0.03 


12 


B) 


0.3 


61 


C) 


0.7 


5 


D) 


3.0 


14 


E) 


1 don't know. 


8 









m 
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Item A21 (repeated on all four forms) showed 0.07 represented on a ten- 
by-ten square array. Only 29 percent of the students selected the correct numeral 
for this model, although 46 percent of the teachers indicated that they had al- 
ready taught the mathematics content needed to answer this item correctly. 

hem A2i Which decimal fraction represents the shaded part of this 
figure? 

% of students 

A) 7 16 

B) 0.07 29 

C) 0.7 25 

D) 7.100 18 

E) I don't know. 11 

Item B22 also involved square region models for decimals, but did not 
ask students to identify the value represented by the shaded region. Instead it 
asked them to select the model for a decimal between 0.25 and 0.65. Forty-four 
percent chose the correct answer, but 20 percent selected "1 don't know." 

In Item C22 a decimal in tenths was represented on a number line. This 
item proved to be the easiest one on decimals. Seventy percent of the students 
gave the correct answer even though only 52 percent of the teachers indicated 
that they had already taught the mathematics needed to answer it. Students' per- 
formance on Jiis item exceeded the Interpretation Panel's expected level and 
reached the desired level. 
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Item C22 What number is represented by point Y on the number 
line? y 

1 1 » 1 I 1 I I i i i i i i i i i — i — i — I — I 

0 1 2 

% of students 

A) 1.3 5 

B) 0.6 70 

C) 0.3 5 

D) 0.06 10 

E) I don't know. 8 



fil 
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Three items required students to demonstrate their understanding of dec- 
imals expressed in words. Item A20 asked students to identify the numeral for "6 
tenths.* Although 44 percent selected the correct answer, 41 percent gave 6.0 as 
their answer. The place value of a digit in the hundredths' place was tested in 
Item C20. Only 22 percent of the students correctly identified the place value of 
the 9 in 0.29 as hundredths; 42 percent thought it was ones and 24 percent 
thought it was tenths. Item D20 required students to complete the statement 
"0.40 is the same as ..." The correct answer "four tenths" was chosen by 49 per- 
c^:.i of the students, but 34 percent chose "40 tenths." 

Six items involved addition and subtraction with decimals. Item D22 
presented an addition computation in vertical form with numbers in tenths only. 
Thirty-seven percent of the students gave the correct answer, but 44 percent of 
students gave a response that suggests that they have learned or invented an in- 
correct procedure for placing the decimal point in the answer. 



Item D22 Add: 0.6 

0.8 



±&2 

% of students 



A) 


0.023 


4 


B) 


0.23 


44 


C) 


2.3 


37 


D) 


23 


10 


E) 


1 don't know. 


4 



(1985- 19%) 



Four items, B21, D23, A22, and A23, contained word problems involv- 
ing subtraction of decimals having the same number of decimal places. The per- 
centage correct for these items fell in a narrow band, from 44 to 48 percent. 
From 14 to 19 percent of the students chose the response "I don't know." Item 
A23 is typical of these items. 

Item A23 Mrs. Smith had 94. 10 m of ribbon in her florist shop. Af- 
ter completing all her orders, she had used 24.85 m of rib- 
bon. How much ribbon did Mrs. Smith have left? 

% of students 



A) 69.25 m 46 * 

B) 69.35 m 14 

C) 70.25 m 12 

D) 70.75 m 13 

E) I don't know. 14 



A word problem involving addition of decimals with different numbers 
of decimal places (the so-called "ragged decimals* situation) was presented in 
Item C23. The correct answer was selected by 29 percent of the students, but 27 
percent chose an answer that is obtained by failing to line up the decimal points 
of the addends. An answer that suggests an error was made in carrying from the 
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tenths to the ones was given by 26 percent of the students. The response "I don't 
know" was chosen by fewer students (only nine percent) than was the case for the 
subtraction word problems. 

Item C23 In a relay race, Dan's time was 4.8 seconds, Gary's time 
was 5.3 seconds, and Jim's was 5.45 seconds. What was 
their total time? 

% of students 



A) 6.46 seconds 27 

B) 14.55 seconds 26 

C) 15.5 seconds 9 

D) 15.55 seconds 29 

E) I don't know. 9 



Topic 1.6: Fractions 

Common fractions ate allocated six percent of the time in the Grade 4 
a q curriculum. Ten items measured achievement on this topic; four items appeared 

^ in each booklet. The overall percentage correct on this topic was 43 percent. The 

students' actual percentage correct matched the Interpretation Panel's expected 
percentage correct on six of the ten items, it exceeded the Panel's expectations on 
one item, and it (ell short on three items. On all ten items the students' actual 
performance tailed to reach the Panel's desired level. 

Analysis of the data on opportunity to learn obtained from the teacher 
questionnaires suggests that, like decimals, fractions had also received less atten- 
tion than most other topics. For the five items included on the teacher question- 
naires, an average of 49 percent of teachers had taught riie mathematics needed 
to answer the item in a previous year or earlier in the current year, 49 percent of 
the teachers planned to teach it later in the year, or in a subsequent year, or not at 
all. 

As was the case for decimals, the assessment in fractions included a num- 
ber of items involving pictorial representations. The curriculum guide specifies 
that students should work with fractions of regions and of sets and also recognize 
fractions as points on a line. Item A25, showing a fraction of a set of discrete ob- 
jects, was answered correctly by 68 percent of the students. This level of perfor- 
mance reached the Interpretation Panel's expected level, but was below the de- 
sired level. 



Item A25 What fraction of the shapes are shaded? 

AIOADOAIO 



ERIC 



% of students 



A) 3/6 10 

B) 2/3 6 



Note : 

In the assessment 
booklets, fractions 



O 3/9 68 * were printed in vera- 

D) <V9 4 cal format. 

E) I don't know. 10 



The region model for a fraction was tested in Item B24, which requires 
students to distinguish between models in which the shaded pieces are of unequal 
area and a model in which the pieces are of equal size. Although the ability to 
make this sort of discrimination is not explicitly mentioned in the curriculum 
guide, 76 percent of the teachers indicated that they had taught the mathematics 
content needed to respond correctly to this item earlier In the school year, and 70 
percent of the students selected the correct alternative. 



Item B24 Which one of the following pictures represents the fraction i/> 



3? 



D) 



E) 




A) 



o mi 



I don't know. 



6 
16 
3 

70 * 
4 



Item D27, containing a word problem involving a fraction of a set de- 
scribed in terms of its three subsets, was answered correctly by 46 percent of the 
students. Only 48 percent of the teachers indicated tlwt they had taught the 
mathematics content needed to answer this question earlier in the year, 30 per- 
cent of the teachers indicated that they would do so later in the year, and 20 per- 
cent indicated that they would not teach the content in Grade 4. 



Item D27 Tom has a collection of toy can. He has 5 blue ones, 7 
green ones, and 3 red ones. What fraction of his collec- 
tion is green? 

% of students 

A) 7/10 14 Note : 

B) 46 * In the assessment 

C) 7/8 23 booklets, fractions 

D) 8/7 S «we printed in verti- 

E) I don't know. 9 cal format. 



Another verbally presented problem requiring the co-ordination of multi- 
ple pieces of data was presented in Item C27. Although the fraction it includes, 
one-half, is likely to be familiar to Grade 4 students, one-half was used not in the 
context of a part that was one-half of a whole but in the less familiar context of 
one line being one-half as long as another. Fotty-four percent of the students an- 
swered correctly. 



Item C27 Three lines are related as follows: 
Line X is twice as long as line Y. 
Line Z is l/2 as long as line Y. 
Which line is the shortest? 



% of students 



A) X 9 

B) Y 20 

C) Z 44 

D) X and Z are the same length 1 5 

E) 1 don't know. 10 



Item A27 is another item in which the wording was relatively unusual 
and complex for students in Grade 4. In this item students were required to lo- 
cate on a number line the fraction that is one-tenth more than six-tenths. As one 
member of the Interpretation Panel noted, a student might leave off reading the 
problem at the words one-tenth, and get the wrong answer. Apparendy only a 
small number of students made this error, but the 20 percent who chose "I don't 
know* were probably confused by the expression "one-tenth more than." 

Item A27 Which letter on this number line represents the fraction that is */io 
more than ( i\o ? 
A B C P / 

0 JL * ' * * A ' * * t 

10 10 

% of students 

A) A 8 

B) B 19 

C) C 37 

D) D 13 

E) I don't know. 20 



Equivalence of fractions is a subtopic of major importance within the 
topic of common fractions in the Grade 4 curriculum. According to the curricu- 
lum guide, this concept is to be introduced using region models Tike those found 
in Item A26. Seventy percent of the teachers indicated that they had taught the 

Item A26 Which two diagrams show equivalent fractions? 
A „ B C 



/ 



' \ * \ i 









7 — 






/ V/ V i 




m 







A) 
B) 
C) 
D) 
E) 



A and B 
Cand D 
BandC 
AandD 
I don't know. 



% of students 

42 
22 
7 
16 
11 
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mathematics content needed in this item earlier in the year, and 21 percent of the 
teachers indicated that they would do so later in the year, but only six percent in- 
dicated that they would not teach it. Forty-two percent of the students gave the 
correct response. 

Item C25 contains, perhaps implicitly, another application of the notion 
of equivalence of fractions. In this item students are asked to identify the group 
that is one-half shaded, but the only correct answer alternative is a set in which 
three out of six are are shaded. Fifty-seven percent of the students answered cor- 
rectly. 

Item C25 Which one of the following groups of dots is one-half O/2) 
shaded? 



A) 
B) 
C) 
D) 
E) 



• o 

00 



•1& 



o • 



% of mwknft 
10 

57 

21 



(1985 - 64%) 



# o 

o ♦ o 



I don't know. 



6 



A third application of the notion of equivalence is found in Item A24 
which requires students to recognize the decimal expression for a common frac- 
tion in hundredths. Although this item corresponds precisely to an intended 
learning outcome and limiting example in the curriculum guide, only 42 percent 
of the teachers indicated that they had already taught this content during the cur- 
rent year or earlier, 38 percent indicated that they would do so later in the year, 
and 17 percent indicated that they would do so in a subsequent year or not at all. 
Thirty-four percent of the students answered this item correctly. 



Item A24 78 /joo is the same as 



A) 78.0 

B) 7.8 

C) 0.78 

D) 0.078 

E) 1 don't know. 



% of students 

28 

6 

34 

20 

10 
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Summary 

The Number and Operations strand, with an allotment of about 60 per- 
cent of estimated time, is the most extensive one in the elementary mathematics 
curriculum. The strand has been subdivided into four topics: Number Concepts 
and Numeration, Whole Number Operations, Decimals, and Fractions. 

The overall percentage correct was 52 percent for the strand as a whole, 
57 percent in Number Concepts and Numeration, 55 percent in Whole Number 
Operations, 41 percent in Decimals, and 43 percent in Fractions. The students 9 
actual percentage correct exceeded the Interpretation Panel's expected percentage 
correct on eight items, matched the expected percentage correct on 40 items, and 
was lower than the expected percentage correct on 35 items. The students* per- 
formance on six hems reached die Interpretation Panel's desired level, but on the 
remaining 77 items it was lower. Although the percentages correct were higher 
on items in numeration and whole number operations and lower on items in dec- 
imals and fractions, the ratings by the Interpretation Panel are fairly consistent 
across the topics with the strand. 

Teachers* ratings of opportunity to learn for the items in the Number 
and Operations strand were modern dy high. For the strand as a whole, an aver- 
age of 68 percent of the teachers indicated that the content needed to answer the 
items had been taught in a previous year or earlier in the current year, 17 percent 
indicated that it would be taught later in the current year, and 13 percent indi- 
cated that it would be taught in a subsequent year or not at all. Opponunity to 
learn ratings for items on decimals and fractions were noticeably lower than those 
for numeration and whole number operations. 

The percentages correct for items in the Number Concepts and Numera- 
tion topic had a wide range, relatively high for items involving expanded nota- 
tion, moderate for items involving representations with concrete materials, esti- 
mation, and rounding, and relatively low for items involving verbally presented, 
non-routine problems. The percentages correct for items involving whole num- 
ber computations had a narrower range. In general, students did better with addi- 
tion and subtraction than with multiplication and division, and better with 
straightforward computations than with verbally presented problems requiring 
analysis or interpretation of results. The percentages correct for items concerned 
with vocabulary related to multiplication and division were generally lower than 
expected. 

The results in the topic of Decimals suggest that students are more famil- 
iar with tenths than with hundredths. Items exploring students* understanding of 
models, verbal representations, and decimal place value had a wide range of suc- 
cess rates, whereas the percentages correct on computational items and items re- 
quiring applications of computations with decimals had a narrower range. On 
items which required students to line up the decimal points or place the decimal 
point in the answer, some students demonstrated well-known misconceptions or 
defective algorithms. 

In the topic of Fractions, students* performance was relatively strong on 
items involving pictorial representations and moderate on items with verbal pres- 
entations and those involving the concept of equivalence. One of the two lowest 
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percentages correct, 34 percent, was on an item in which students were required 
to identify the decimal representation of a fraction with a denominator of 100. 

Strand 2: Data Analysis 

The Data Analysis strand is the least extensive one in the elementary 
mathematics curriculum, but it is one that has been given increased prominence 
in the revised curriculum (1987). It receives 10 percent of the estimated time al- 
lotment in the curriculum for Grade 1, seven percent in Grade 2, and five per- 
cent in Grade 3 and Grade 4. Although the strand is not subdivided into topics, 
it does comprise a number of different areas including collecting and organizing 
data, constructing graphs and tables, and reading and interpreting graphs and ra- 
bies. 

The assessment in this strand is based on nine items, three appearing in 
each booklet. The overall percentage correct on this strand was 46 percent. The 
students' actual percentage correct matched the Interpretation Panel's expecta- 
tion on four of the nine items, it exceeded the Panels expectations on one item, 
and it fell short on four items. The students' actual performance exceeded the 
Panel's desired level on one item, and it reached the Panel's desired level on one 
item, but on the remaining seven items the students' actual achievement was low- 
er than the level desired by the Panel. 

Teachers' ratings of opportunity to lear.i for the six items in the Data 
Analysis strand that were included on the teacher questionnaires were somewhat 
lower than those for other strands and topics, and they differed a great deal from 
item to item within the strand. The percentage of teachers who had already 
taught the content needed to answer the items correctly varied from 38 to 73 per- 
cent. The percentage of teachers who responded that the content would be 
taught in a subsequent year or not at all ranged from six percent to 29 percent. 

Three items tested skills related to collecting and organizing data. Item 
A28 required students to interpret a tally chart in which fives were represented by 
four vertical strokes connected by a firth horizontal stroke, The percentage of 
students who answered this item correctly, 74 percent, was nearly the same as the 
percentage of teachers who indicated that they had already taught the content 
needed to answer the item in the current school year, 73 percent. On Item B27, 
77 percent of the students showed that they were able to determine which cell in 
a two-way table contained a particular piece of data. 

On Item A30 {repeated on all four forms) a set of data was presented and 
the collection of the data was described. Students were asked to identify what 
question could be answered using the information. Although 33 percent of the 
students answered the item correctly, 24 percent chose "I don't know." The In- 
terpretation Panel commented that there was a great deal of leading to be done 
in this question, and also judged that the students' performance had reached the 
expected and desired levels. Only 51 percent of the teachers indicated that they 
had already taught the mathematics needed to answer the item; 18 percent of the 
teachers indicated that they would teach the content later in the current school 
year, and 29 percent indicated that it would not be taught in the current year. 
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Item A30 The list below shows the information Janice collected 
about the months in which the 27 students in her class 
had their birthdays. Which of the following questions can 
Janice answer using the information in this list? 



July 


Aug. 


Sept. 


Oct. 


May 


Feb. 


June 


Apr. 


Dec. 


Sept. 


Mar. 


Aug. 


Oct. 


June 


Apr. 


Dec 


Sept. 




June 


Apr. 


Dec. 


Sept. 


Nov. 




May 


Feb. 


Jan. 


June 


Jan. 





% of students 



A) 


Who is the oldest student in her class? 


15 


B) 


How many students are 10 years old? 


10 


C) 


Who has a birthday in February? 


13 


D) 


Were more students in Janice's class 






born in January or in June? 


33 


E) 


I don't know. 


24 



Pictographs were included in two items. On Item C28 it was indited 
that a given symbol represented 100, and students were asked to interpret three 
and a half symbols. The cornea response, 350, was selected by 47 percent of the 
students, but 38 percent chose 3*/2. Sixty-eight percent of the teachers indicated 
that the content needed to answer this question had been taught earlier in the 
current school year or in a previous school year. 

item A29 showed a set of data to be represented in a pictograph and 
ked students to choose a u r^> enable" value for the pictograph symbol. Mem- 
s of the Int' .pretarion Panel believed that the term * reasonable" was ambigu- 
ujs, and that the best answer to the question (five books per symbol, in their 
opinion) was not to be found among the answer alternatives. The responses of 
the teachers to the opportunity to learn question based on this item suggests that 
they also had concerns about the appropriateness of this item. Only 38 percent of 
the teachers indicated that they had already taught the mathematics needed to 
answer the item, 38 percent indicated that they would teach the content later in 
the current school year, and 22 percent indicated that it would not be taught in 
the current year. 

Three items tested various skills related to the construction and interpre- 
tation of bar graphs. In Item D29 a set of data was presented in a simple table 
and students were asked to choose the bar graph that correctly represented it. 
This item was answered correctly by 65 percent of the students, a result which ex- 
ceeded the expected percentage correct and the desired percentage correct set by 
the Interpretation Panel. 

item B28, which required students to determine the total of five values 
represented on a bar graph, was answered correctly by 38 percent of the students. 
The Interpretation Panel noted that this item was difficult because the graph 
lacked horizontal guide lines. Its vertical scale was marked every centimetre with 
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Item A29 Barbara is going to make a pictograph using the informa- 
tion shown below. She is going to use the book symbol to 
make her graph. 



BOOKS READ 




All-n 

Bev 

Carl 

Donna 

Frank 

George 

Susan 



40 
15 
20 
35 
60 
15 
65 



A reasonable number of books for each symbol to repre- 
sent is: 



A) 1 

B) 10 

C) 20 

D) 100 

E) I don't know. 



% of students 
9 

25 
22 
17 
24 



values that differed by two units, so to determine the correct value for each bar 
one would need to judge to the nearest half centimetre. Suggested answers that 
were two less and two more than the correct total were selected by 10 percent 
and 22 percent of the students, respectively. Opportunity to learn results indicat- 
ed that 68 percent of the teachers had already taught the mathematics needed for 
this item during the current school year. 

In Item C29 students needed to interpret a bar graph and determine 
which bar represents a value closest to a given value, and 54 percent did so cor- 
rectly. The Interpretation Panel commented that a substantial amount of reading 
is required by this item, but relatively few students, only five percent, chose "I 
don't know." 

A broken line graph of average monthly temperatures was presented in 
Ite~> D28 which is shown below, and students were required to identify the two 
months in which the average temperatures were the same. The Interpretation 
Panel commented that the graph was not drawn clearly and precisely, and felt 
that students would need to use a ruler to find the answer. The percentage cor- 
rect for this item, 42 percent, was lower than the expected percentage correct and 
the desired percentage correct set by the Interpretation Panel. Teachers* responses 
to the opportunity to learn question indicated that 58 percent had already taught 
the content, 22 percent planned to do so later in the year, and r7did not plan to 
do so. 
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Item C29 Pat was testing his model plane. His friends guessed how 
long it would stay in the air. The plane stayed up for 17 
minutes. Who guessed closest to the correct time? 

Flight Time Guesses 



I 



Susan 
















"4+ 




Bob 




















Card 
















-H- 




Steven 





















6 8 10 12 14 16 18 20 22 

Minutes 



% <tf flu<fcn» 



A) 


Carol 


54 


B) 


Susan 


19 


C) 


Bob 


6 


D) 


Steven 


12 


E) 


I don't know. 


5 



(1985-60%) 



Item D28 Which two months had the same average temperature? 

Average Monthly Temperature-Vancouver 



V) 

3 

V 
U 

«n 
v 

2 

v 
a 



40 
30 
20 
10 
0 





























































































































F to A M J J 


A S O N D 



Months 



% of students 



A) 


January and December 


19 


B) 


February and November 


20 


C) 


March and April 


5 


D) 


May and September 


42 


E) 


1 don't know. 


11 
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Strand 3: Geometry 

Eleven percent of the time in the Grade 4 mathematics curriculum is al- 
lotted to geometry. This strand is comprised of several themes including linear 
concepts, plane figures, three-dimensional shapes, congruence (including trans- 
formations), symmetry, and co-ordinate graphing. For purposes of the assess- 
ment, the geometry strand has been subdivided into three topics: Lines, Plane 
Figures, and Coordinates; Solid Figures; and Relations and Transformations. 

The assessment in the Geometry strand is based on 17 items, five appear- 
ing in each booklet. The overall percentage correct on this strand was 59 percent. 
The students' actual percentage correct matched the Interpretation Panel's expec- 
tation on three of the 17 items, it exceeded the Panel's expectations on nine 
items, and it fell short on five items. The students' actual performance exceeded 
the Panel's desired level on two items, and it reached the Panel's desired level on 
four items. But on the remaining 1 1 items the students' actual achievement was 
lower than the level desired by the Panel. 

Analysis of the data on opportunity to learn obtained from the teacher 
questionnaires suggests that geometry had received somewhat less attention than 
most other strands, and that two of the three geometry topics (Lines, Plane Fig- 
ures, and Coordinates; and Relations and Transformations) had received appre- 
ciably less attention. For the 1 1 geometry items included on the teacher question- 
naires, an average of 57 percent of teachers had taught the mathematics needed 
to answer the item in a previous year or earlier in the current year, 39 percent of 
the teachers planned to teach it later in the year, in a subsequent year, or not at 
all. Detailed opportunity to learn data for each geometry topic are reported in the 
respective sections which follow. 

Topic 3.1: Lines, Plane Figures, and Coordinates 

There were six items for this topic; the number of items per booklet 
ranged from none to two. The overall percentage correct for this topic was 46 
percenr. The students' performance exceeded the Interpretation Panels expecta- 
tion on two items, but was lower than expected on four items. On all sue items 
the actual level of performance was lower than the level desired by the Panel. 
Three items from this topic were included in opportunity to learn questions on 
the teacher questionnaires. Averaging over the three items, 46 percent of the 
teachers indicated that they had already taught the mathematics needed to answer 
the items, 23 percent indicated that they would teach the content later in the cur- 
rent school year, and 29 percent indicated that it would not be taught in the cur- 
rent year. However, there were dramatic differences in opportunity to learn 
among the three items, and those differences are discussed below. 

Item D31 tested the convention of identifying line segments by the let- 
ters of their endpoints and the concept of the side of a square. Although 61 per- 
cent of the students responded correctly to this negatively worded question, 13 
percent of students chose "I don't know." 
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Item D31 Which one of the following segments is not a side of the 
square? a B 



D 




% students 



A) 


AB 


8 


B) 


BC 


6 


C) 


CD 


7 


D) 


BD 


61 


E) 


I don't know. 


13 



(1985-72%) 



The situation presented in Item A34 was intended to assess whether stu- 
dents* concept of a triangle is sufficiently generalized to include "upside-down" 
triangles as well as ones in the more familiar ft pointing-up* position, and whether 
students would notice the large composite triangle as well as the smaller ones of 
which it is formed. Presumably, the 39 percent of the students who chose the 
correct answer, 5, met both these criteria, whereas the 49 percent of students 
who chose 4 did not count either the centre triangle or th* large outer one. Since 
only three percent chose 3, presumably because they counted only the three tri- 
angles in "standard* position, it seems likely that the largest triangle is the one 
that most students missed. Teachers* responses to the opportunity to learn ques- 
tion based on this item indicated that 69 percent had already taught the mathe- 
matics content needed to answer it. 



Item A34 How many triangles are shown here? 




E) I don't know* 1 



Item B33 proved to be one of the most difficult items in the assessment. 
It was designed to test whether students would recognize a cirde as the shape 
formed by points that are all the same distance from a fixed point* Only 18 per- 
cent chose the correct answer, and the largest percentage of the students, 42 per- 
cent, chose the rectangle which is less symmetrical than the square, which was 
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chosen by 14 percent. Fifteen percent of the students chose "I don't know." 
Members of the Interpretation Panel commented that some students might think 
the term "path" refers to something like a sidewalk, a figure composed only of 
straight lines, and might assume that a "path" could not be a circle. Only 33 per- 
cent of the teachers indicated that they had already taught die mathematics need- 
ed co answer Item B33; 16 percent of the teachers indicated that they would 
teach the content later in the current school year, and 48 percent indicated that it 
would be taught in a subsequent year or not at all. 



Item B33 



A dog walks on a path that is always 5 m from a pole. 
Which of the following could be a drawing of the path? 

% of students 



A) 



B) 



C) 



D) 



E) 



O 



I don't know. 



18 

6 
14 
42 
15 



Two other items were concerned with relationships between solids and 
their nets. In Item B32 students were asked to identify the figure that could be 
cut out and folded to make a pyramid; 78 percent did so successfully, and 63 per- 
cent of the teachers indicated that this content had already been taught. Students 
were asked in Item C34 to identify the figure that could not be folded to make a 
cube; 53 percent answered correctly. Students' performance on both of these 

Item B32 Which of these figures can be cut out and folded to make a pyra- 
mid? 



% of students 



% of students 



A) 




78 



B) [ 











I 




1 









c,< 



> 



8 



D > c — 0 



E) I don't know. 4 
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items surpassed both the expected and the desired levels set by the Interpretation 
Panel. 



Item CM Which one of these figures cannot be folded to make a 
cube? 



% of students 




E) I don't know. 6 



Three items on coordinates were included in this topic Item B30 showed 
a grid and a point labelled P, and asked for its coordinates. Thirty-five percent 
chose the correct ordered pair, but 41 percent chose the ordered pair with the ele- 
ments reversed, and 1 1 percent chose "I don't know." As a result of an error in 
assembling the booklets, hem D33 had the same diagram as B30, but different 
suggested answers, answers that were intended to accompany a grid labelled in 
multiples of five rather than in ones. Fortunately, the correct response was in- 
cluded among the answer alternatives, but the distractors did not suit the figure. 
The correct answer was selected by 7 1 percent of the students; 1 2 percent chose 
"I don't know." Item A3 5 showed three points on a coordinate grid, gave their 
ordered pairs, and asked students to identify the two points farthest apart. The 
three points formed the vertices of an isosceles right triangle with the perpendicu- 
lar sides along the grid lines. Forty-two percent of the students correctly chose 
the endpoints of the hypotenuse as the farthest a pan; 12 percent "did not know." 
Opportunity to learn data collected for Item B30, the most straightforward coor- 
dinate graphing item, showed that only 36 percent of the teachers had already 
taught the topic, 35 percent planned to teach it later in the year, and 27 percent 
would not teach it in Grade 4. Coordinate graphing on grids labelled by ones, 
twos, fives, and tens is introduced in the curriculum in Grade 4. 

Topic 3.2: Solid Figures 

There were six items for this topic; the number of items per booklet 
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ranged from none to three. The overall percentage correct for this topic was 74 
percent. Compared with the Interpretation Panel's expectations and desires, the 
level of performance on this topic was the highest of any topic in the entire 
Grade 4 assessment. The students' performance exceeded the Interpretation Pan- 
el's expectation on all six items; and, compared to the Panel's desired levels of 
achievement, the students' actual performance was lower on one item, approxi- 
mately the same on three items, and higher on two items. 

Teachers' ratings of opportunity to learn for items in this topic were rela- 
tively high and showed little variation from item to item. From 63 to 77 percent 
of the teachers indicated that the content needed to answer the items had already 
been taught during the current school year or in a previous school year. 

Two items tested students' knowledge of names of solids. In I rem A31, 
85 percent of students correctly identified a cone from its sketch; 77 percent of 
the teachers indicated that this content had been taught during the current 
school year or previously. In Item C31, 68 percent of the students indicated that 
a soup can is shaped like a cylinder. 

Ability to identify the faces and vertices of polyhedra was tested in two 
items. In Item A32, students were asked to identify which figure had six feces. 
The correct answer, a cube, was correctly selected by 81 percent of the students; 
64 percent of the teachers indicated that this content had already been taught. A 
sketch of a triangular prism was presented in Item A33, and students were asked 
to indicate how many vertices it ha J; 41 percent did so correctly. Although 66 
percent of the teachers indicated that this content had already been taught, 19 
percent indicated that it would be taught later in the year, and 14 percent indi- 
cated that it would be taught in a subsequent year or not at all. 

Topic 3.3: Relations and Transformations 

There were five items for this topic; the number of items per booklet 
ranged from none to three. The overall percentage correct for this topic was 50 
percent. The students' actual percentage correct matched the Interpretation Pan- 
el's expectation on three items, it exceeded the Panel's expectations on one item, 
and it was lower on one item. The students' actual performance reached the Pan- 
el's desired level on one item, but on the remaining four items the students' actu- 
al achievement was lower than the level desired by the Panel. Teachers' ratings of 
opportunity to learn were relatively low for the items corresponding to this topic, 
and there was relatively little variation from item to item. Although all the items 
corresponded to intended learning outcomes in the Grade 4 curriculum, from 14 
to 25 percent of the teachers indicated that the content needed to answer the 
item would not be taught in the current year. 

In Item C36 students were told that figures that are the same size and 
shape are congruent and were asked to identify the congruent pair of figures 67 
percent selected the correct response. Although 53 percent of the teachers indi- 
cated that they had already taught the content needed to answer -his question, 28 
percent indicated that they would teach the content later in the year, and 16 per- 
cent indicated that the content would be taught in a subsequent year or not at all. 

Three items dealt with aspects of transformational geometry. Item C33 

t t* 
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asked students to identify the drawing that showed a figure and the result of slid- 
ing it. The correct response was chosen by 40 percent of students, but 24 percent 
chose a response involving a turn rather than a slide, and 14 percent chose "I 
don't know/ Opportunity to learn results showed that 51 percent of teachers re- 
ported having already taught this content, 21 percent planned to do so later in 
the year, and 17 percent did not plan to teach it. 

was made by drawing a fig- 
% of students 

24 



12 



40 



6 

E) 1 don't know. 14 



In Item D36 students were asked to identify the drawing that showed a 
triangle and the result of turning it one-half turn. The correct response was se- 
lected by 37 percent of the students, but 29 percent chose a drawing in which the 
triangle was turned only one-quarter turn, and only five percent responded "I 
don't know/ Teacher questionnaire results for this item showed that 48 percent 
of the teachers had already taught this content, 24 percent planned to do so later 
in the year, and 25 percent planned to do so in a subsequent year n> not at all. 

In item B31 students were shown an equilateral triangle and a regular 
hexagon with sides of the same length. Students were asked how many pieces the 
same as the triangle were needed to cover the hexagon. The ability to relate fig- 
ures in such a manner is relevant to the notion of tessellation, which is included 
in the Grade 4 mathematics curriculum but not tested in any other item in the 
assessment. Students might also be expected to use this process in developing the 
concept of area. Fifty-eight percent of the students answered this irem correctly, a 
result that exceeded the expected level and matched the desired level set by the 
Interpretation Panel. 

Identifying a line of symmetry in a rectangle was the content of Item 
D34. Sixty-one percent of the teachers indicated that this content had been 
taught earlier in the year or in a previous yean 67 percenr of the students chose 
the correct response, but 13 percent chose "I don't know.* 



Item C33 Which one of these drawings 
ure and then sliding it? 

* P_D 

B) 

o pP 

D) P 
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Item D36 Which of these drawings shows a triangle that has been 
turned one -ha If turn? 

% of students 




E) I don't know. 5 



Item D34 In which one of the following figures is the line a line of symmetry? 



% pf students % of students 




E) I don't know. 13 



Strand 4: Measurement 

Eleven percent of the estimated time in the Grade 4 curriculum is allot- 
ted to Measurement. The strand is divided into five topics- Length - Area; Vol- 
ume and Capacity; Mass; and Time, Temperature* and Money. Seventeen items 
measured achievement in this strand, five items appeared in each booklet. The 
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overall percentage correct for the strand was 46 percent. The Interpretation Panel 
reported expected and desired percentages correct for 1 5 of the 1 7 items. The 
students' actual percentage correct matched the Interpretation Panel's expected 
percentage correct on nine items, it exceeded the Panel's expectations on one 
item, and it fell short on five items. On all 1 5 items the students' actual perfor- 
mance was lower than the level desired by the Panel. Teachers' average ratings of 
opportunity to learn for the eight measurement items included in the teacher 
questionnaires were nearly the same as the overall average for all strands and top- 
ics; 66 percent of the teachers indicated that the content had already been taught 
in the current year or in a previous year, 19 percent indicated it would be taught 
later in the current year, and 12 percent indicated that it would be taught in a 
subsequent year or not at all. 

Topic 4.1: Length 

There were four items for this topic, one item per booklet. The overall 
percentage correct for this topic was 54 percent. The students' actual percentage 
correct matched the Interpretation Panel's expectation on 'hree items and was 
lower on one item. The students' actual performance was below the level desired 
by the Interpretation Panel on all four items. Teachers' ratings of opportunity to 
leam were relatively high for the two items from this topic thai appeared on the 
teachers' questionnaires; 77 percent of the teachers indicated that they had al- 
ready taught the content needed to answer the questions during the cum. »t 
school year, 16 percent indicated that they would teach it later in the year, and 
only five percent indicated that they would nor teach it. 

On Item B36 students were asked hew many centimetres there are in one 
metre, and 64 percent answered correctly, but 15 percent thought the answer was 
1000. On the opportunity to learn question for this item, 84 percent of the 
teachers indicated that this content had already been taught. Students were asked 
in Item A58 what unit should be used to measure the length of a fence around a 
vegetable garden. Sixty-nine percent of the students responded correctly, and 83 
percent of the teachers indicated that this content had already been taught. 

Item D38 tested students* ability to estimate length in millimetres by pre- 
.senting t'*?m with a drawing of a familiar object and asking them to choose an 
approximation of its length. Although 48 percent of the studenrs selected the cor- 



Item D38 About how long is this jumbo paper clip? 

% of Students 



A) 


5 mm 


27 


B) 


50 mm 


37 


C) 


100 mm 


8 


D) 


150 mm 


6 


E) 


I don't know. 


13 
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reci answer, 50 mm, 27 percent chose 5 mm, perhaps confusing millimetres with 
centimetres. 

Item C39 contained a verbally presented problem involving the differ- 
ence between two measurements, one given in metres, the other in centimetres. 
Students were told that Bella, a whale, could jump 627 cm high, and that Dana 
could jump 5 m high. The correct difference was found by 37 percent of the stu- 
dents, but 20 percent of the students apparently subtracted without regard to the 
units and gave the answer 622 cm. Thirteen percent responded "I don't know." 



Topic 4.2: Area 

There were four items for this topic, one item per booklet. The overall 
percentage correct for this topic was 38 percent, and the percentage correct on 
each item ranged from 36 to 39. The students 9 actual percentage correct matched 
the Interpretation Panel s expectation on two items and was lower on two items. 
The students' actual performance was below the level desired by the Interpreta- 
tion Panel on all four items. Teachers' ratings of opportunity to learn were rela- 
tively low for the three items from this topic that appeared on the teachers' ques- 
tionnaires; 55 percent of the teachers indicated that they had already taught the 
content needed to answer the questions during the current school year, 21 per- 
cent indicated that they would teach it later in the year, and 21 percent indicated 
that they would not teach it. 

Students were asked in hem C35 the correct way to write u 6 square me- 
tres/' The correct response, 6 m 2 , was selected by 39 percent of the students, and 
33 percent chose "6 sq, mtrs, H Teachers' responses to the opportunity to learn 
question based on this item indicated that 58 percent of the teachers had already 
taught this content, 18 planned to teach it later in the current year, and 21 per- 
cent planned not to teach it. Item B37 showed students a postage stamp and 
asked them to choose r.n expression for its area. The correct answer, "6 cm 2 ", was 
selected by 39 percent of the students, but 34 percent chose "6 cm*, without the 
exponent. These results suggest that only about two-fifths of the students are fa- 
miliar with the convention for writing metric units of area or are able to distin- 
guish between length units and area units. 

Determination of areas of figures drawn on grid paper by counting 
squares was included on two items* Item D39, which presented an irregular fig- 
ure composed of squares and half squares, was answered correctly by 38 percent 
of the students, but 18 percent of the students selected the answer which corre- 

Item D39 What is the area of this shape in square centimetres? 



A) 7 cm 2 



B) 12 cm 2 

C) 9 cin^ 

D) 5 cm' 



38 ♦ (1985-59%) 



□ tern* 8 



14 
18 



E) I don't know. 14 
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spends to the counting the number of fill! squares and ignoring the halves, and 
14 percent of the students chose the answer which corresponds to the counting 
the total number of the full squares and the half squares. Fourteen percent of the 
students responded "\ don't know.* 

In Item A39 students were asked to identify which two of three figures 
drawn on grid paper had the same area, a right triangle with both legs four units 
long, a two unit by four unit rectangle, and a right triangle with legs of two and 
six units. The correct response was given by 36 percent of the students, 21 per- 
cent responded that the two triangles had the same area, and 17 percent respond- 
ed that each shape had a different area. 

Teachers* responses to opportunity to learn questions based on items A39 
and D39 show that only a little over half the teachers had already taught students 
how to find the area of a shape by counting squares. For Item A39, 52 percent of 
the teachers had already taught the content, 25 percent planned to do so later in 
the year, and 20 percent planned not to teach it in the current year. For Item 
D39, 54 percent of the teachers had already taught the content, 21 percent 
planned to do so larer in the year, and 23 percent planned not to teach it. 

Topic 4.3; Volume and Capacity 

Three items tested content in this topic; each booklet contained one or 
two of the items. The overall percentage correct for this topic was 49 percent. 
The students* actual percentage correct reached the level expected by the Inter- 
pretation Panel on two of che items and was below it on one item. The students* 
actual performance was lower than the level desired by the Panel on d\ three 
items. Analysis of teachers* ratings of opportunity to learn for the two items from 
this topic showed that the percentage of teachers who had already taught the con- 
tent needed to respond correctly to the items was near the average for all strands 
and topics, but a relatively large percentage of teachers, 23 percent, planned to 
teach the content later in the current school year and only a relatively small per- 
centage, 1 1 percent, planned not to teach it. 

One item, Item D35, dealt with finding the volume of a single-layer solid 
figure by counting cubes visible in a sketch of the figure. The cornea answer was 
given by 59 percent of the students* but 14 percent gave a response indicating 

Item D35 What is the volume of the figure? 



% ftf Hudcms 



s 



A) 4? cubic unfc& 59 * (1985-82%) 

B) 13 cubic units 5 j 

C) 25 cubic units 5 

D) 55 cubic units 14 

E) 1 don't know. 1 1 
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that they had counted all the visible feces of the cubes, and 1 1 percent responded 
"I don't know.* On the opportunity to learn questionnaire 55 percent of the 
teachers indicated that the content needed to answer this question co needy had 
already been taught, 26 percent indicated that it would be taught later in the cur- 
rent year, and 1 5 percent indicated that it would not be taught. 

One of the two items on capacity, Item A36 repeated on all four forms, 
asked students to choose the unit that should be used to measure die capacity of a 
pop can. The correct response was given by 49 percent of the students, but 21 
percent selected "cm*. Seventy percent of the teachers indicated that they had al- 
ready taught this content, and 21 percent indicated that they would do so later in 
the year. Hie second item on capacity, Item B39, appeared in Form B only. De- 
spite the fact that this item gives the capacity of a pop can as 340 mL, students 
who responded to Form B performed no better on Item A36 than the students 
who did not have this clue. Item B39 required students to compute the number 
of millilitres of pop in a six-pack, and 44 did so correctly, but 10 percent re- 
sponded that they did not know. 

Topic 4.4: Mass 

There were three items for this topic; three of the booklets contained one 
item each. The overall percentage correct for this topic was 41 percent, but the 
three items varied a great deal in difficulty. For one item, the students' actual per- 
centage correct matched the Interpretation Panel's expected level, for one it ex- 
ceeded the expected level, and for one it was lower, but the performance on all 
three items was below the Panel's desired level. None of the items in this topic 
was included in opportunity to learn questions administered to the teachers. 

Item D37 asked students what unit "hey should use when they weigh an 
apple: 70 percent chose the cornea answer, grams, and each of the incorrect an- 
swers, millimetres, centimetres, and millilitres, was selected by fewer than 10 per- 
cent of the students. In Item C38 students were askH to complete die statement, 
"A ten-year-old boy is likely to weigh". Although only 22 percent of the students 
chose the correct answer, 35 kg, 47 percent chose 75 kg, rather than one of the 
alternatives in grams. Members of die Interpretation Panel commented that stu- 
dents who had had experience at home weighing themselves in pounds may have 
been at a disadvantage in this item, since 75 pounds is a very reasonable answer. 

A two-step word problem involving mass was presented in Item A40. In 
it students were told that a plate with six cookies on it weighed 312 g and that 
the plate weighed 72 g, and they were asked to find about how much one cookie 
weighed. Although 29 percent of the students found the correct answer, 38 per- 
cent chose 12 g, apparently dividing the mass of the plate by the number of cook- 
ies, and 10 percent responded U I don't know.* 

Topic 45: Time, Temperature, Money 

There were three items for this topic, one item in each of three of the 
four booklets. The overall percentage correct for this topic was 47 percent, and 
the three items varied little in difficulty. Only one item was rated by the Interpre- 
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cation Panel as to expected and desired levels of achievement, and only one item 
was included in opportunity to learn analysis. 

The item on time, Item C40, required the students to determine the 
number of minutes between 4:25 and 5:00. Fifty-four percent chose the correct 
answer, 35 minutes, but 26 percent '■'lose 75 minutes, apparently subtracting the 
one time from the other as if they were ordinary base-ten numerals. This level of 
performance matched the Interpretation Panel's expected level but was lower 
than the desired level. 

In Item A37 students were asked to select the most likely temperature for 
a sunny summer day, 44 percent chose the correct answer, 25° Celsius, 20 per- 
cent chose 55° Celsius, and 16 percent chose 85° Celsius. Responses to the teach- 
er questionnaire item indicated that 66 percent of the teachers had taught this 
content earlier, and 18 percent planned to do so later in the current year. 

A multiple-condition problem involving a number of coins and their val- 
ue was presented in Item B38. Students were asked to identify a set of six coins 
with a value of 75 cents. Forty-three percent of the students selected the correct 
set, but -9 percent selected a set with the correct value but the wrong number of 
coins. 

Strand 5: Number Sense 

In addition to the achievement items organized into the curriculum 
strands, each Grade 4 booklet contained an item designed to assess students' 
"number sense" or "numeracy.'' Nui eracy may be thought of as the ability to 
deal comfortably with fundamental notions of number, number operations, units 
of measurement, and chance. For a "numerate person" this degree of comfort ex- 
tends beyond the ability to perform routine computations and have confidence in 
the accuracy of the results. The numerate person has an appreciation of the mag- 
nitudes of very large and very small numbers, can make reasonable estimations 
and approximations, and is able to check the reasonableness of results, particular- 
ly as they apply to situations involving very large or very small numbers. 

Three number sense items appeared in the Grade 4 booklets. These items 
and one additional item were . !»o included in the booklets for Grade 7 and 
Grade 10. Item A19 (also Item 19 on Form D) dealt with the concept of a mil- 
lion: students were asked to predict the height of a stack of one million pennies. 
Thirty-three percent of the students chose the incorrect answer 2 metres; 19 per 
cent chose the correct answer, 2000 metres. Twelve percent chose the response "1 
don't know." Although Grade 4 students have been exposed informally to the 
concept of a million as a very large number, the scope of their curriculum in nu- 
meration is limited to numbers in the tens and hundreds of thousands. 

hem B40 asked students to choose the approximate mass of a horse from 
among the alternatives 4 kg, 40 kg, 400 kg, and 4000 kg. Forty-six percent of the 
students chose the correct answer, 400 kg, and an additional 30 percent chose 
4000 kg. Eight percent chose the response "I don't know." This item was easier 
for the students than Item C33, included in the Measurement strand, which 
asked them to choose the approximate mass of a ten-year-old boy from among 
the alternatives 35 g, 75 g, 35 kg, and 75 kg. Although only 22 percent of the 
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students answered that item correctly, 69 percent chose one of the two alterna- 
tives in kilograms rather than an alternative in grams. The Interpretation Panel 
commented that the students who chose 75 kg (47 percent), may have based 
their answer upon experiences weighing themselves in pounds; 75 pounds is a 
very reasonable answer for this question , but 75 kilograms is not. 

Item C19 asked students about the result of dividing a number other 
than zero by a number greater than two. Twenty-one percert of the students 
chose the correct response, that the answer would be less than half the original 
number. Twenty-four percent of the students thought that the answer would be 
more than half the original number. Sixteen percent of the students thought that 
the answer would be impossible to predict. 

Opportunity to learn ratings for the number sense items were lower than 
for the items related to the curriculum strands. Although the rating for Item B40 
was similar to the ratings for items in area and volume, the ratings for other two 
number sense items were noticeably lower. For Item B40, estimating the mass of 
a horse, 60 percent of the leachers indicated that the content had already been 
taught in the current year or a previous year, 20 percent indicated it would be 
taught later in the current year, and 19 percent indicated it would be taught in a 
subsequent year or not at all. For Item A19/D19, estimating the height of a stack 
of one million pennies: 29 percent of the teachers indicated that the content had 
already been taught in the current year or a previous ye?r, 16 percent indicated it 
would be taught later in rhe current year, and 52 percent indicated it would be 
taught in a subsequent year or not at all. For Item C19, dividing by a number 
greater than two, 22 percent of the teachers indicated that the content had al- 
ready been taught in the current year or a previous year. 13 percent indicated it 
would be taught later in the current year, and 62 percent indicated it would be 
taught in a subsequent year or not at ail. 

The results of the numeracy irems indicate that students in Grade 4 do 
not have a good sense of very large numbers, bur that in situations that are closer 
to their experience, such as die mass of a horse, some students can make reason- 
able approximations. Most Grade 4 students' undemanding of division does not 
seem well enough developed to enable them to reason that since dividing by two 
gives half thr number, dividing by a number greater than two should give a result 
that is less than half the original number. The Interpretation Panel voiced con- 
cerns about tlie appropriateness for students in Grade 4 of the number sense 
items provided, and suggested that additional and more appropriate items be de- 
veloped. Because the items were judged to be inappropriate, the students* level of 
performance was rated as above the expected level and at the desired level. The 
Panel also recommended that teachers teach more about the concepts of large 
numbers. 

Problem Solving 

The Mathematics Curriculum Guide for Grades 1 to 7 (1987) includes a 
curriculum strand entitled Problem-Solving Skills which is allocated 13 percent 
of the estimate ; i ~ He 4. The intended learning outcomes of this strand 
include sk : \: ±u%} r h'l »ies mch as: demonstrating understanding of problems; 
clarifying p fc rwv c iimating solutions; determining the reasonableness of data, 
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estimates, and solutions; and solving a variety of types of problems including ap- 
plication problems, puzzle problems* and open-ended problems. Problem-solving 
plans and strategies specifically mentioned in the curriculum up to Grade 4 in- 
clude acting out a problem, drawing a diagram or making a model, looking for a 
pattern, using guesses and checks, writing and solving a number sentence, classi- 
fying and ordering information, and making lists, tables, or graphs. In addition 
to the intended learning outcomes in the Problem-Solving Skills strand, intended 
learning outcomes in problem solving are also found in the content strands as 
well. Although the curriculum for Grades 1 to 7 includes problem-solving skills 
as a curriculum strand, the revised mathematics curriculum guide for Grades 8 to 
1 2 (1988) does not. In the secondary grades the curriculum guide indicates that 
problem-solving activities are to be integrated into the content strands of the cur- 
riculum. For purposes of the Assessment* problem-solving items have been in- 
cluded in the content strands rather than being assigned to a separate problem- 
solving strand. 

One of the following three cognitive lewis, Knowledge (K), Comprehen- 
sion (C), or Application/Problem Solving (APS), was assigned to each of the 126 
achievement items. In each booklet 40 percent of the items in each strand were at 
the APS cognitive level. Some of these items involve relatively straightforward ap- 
plications of mathematical skills in realistic settings; such items have sometimes 
been referred to as "translation* problems since they require the ability to trans- 
late a word problem into appropriate mathematical symbols and the ability to 
carry out a single familiar mathematical operation. Others of these items involve 
more than one step, but entail only routine applications of familiar operations. 
Other APS items could be described as non-routine problems. For these items it 
is unlikely that a standara procedure or algorithm would present itself. Instead, 
the student would need to use a general problem-solving strategy or heuristic 
such as: making a model or diagram; looking for patterns; making a table, list, or 
graph; or working backward. Examples of single-step, multi-step, and non- 
routine problems are given in this section, and students' performance on them is 
discussed along with information on opportunity to learn and Interpretation 
Panel ratings and comments, as appropriate. 

Examples of single-step translation problems an* found in items D14, 
C40, A 18, B39, and B16. These items involve fairly routine applications of sub- 
traction, multiplication, or division. The percentage of students who answered 
each item correctly ranged from 30 percent to 65 percent, with three of the five 
items within five percent of 50 percent. A boa 10 percent or fewer chose "I don't 
know." Teachers' ratings of opportunity to learn for these items were relatively 
high; in the range of 70 to 90 percent of the teachers indicated that the content 
needed had already been taught. The Interpretation Panel rated the students' ac- 
tual performance as Selow the desired level for all of these items, but at the ex- 
pected level for most of them. 

Item Dl4 presented a missing addend situation which can be solved in a 
routine way by subtracting the numbers given in the problem. Apparently 65 
percent of the students did so correctly, an additional 17 percent may have made 
a computational error in their attempt to subtract, and 13 percent of the students 
chose answers that are unreasonable and suggest that they added or attempted to 
add the numbers given. 
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Item D14 Dan had 1 25 hockey cards. At recess, he got some more* 
When he counted the cards at lunch he had 180. How 
many did he get at recess? 

% of students 

A) 305 9 

B) 65 17 

C) 55 65 

D) 205 4 

E) I don't know. 5 



In Item A18 students were presented with an application of multiplica- 
tion and asked to choose an appropriate estimate for the answer. The only rea- 
sonable answer, 660, was selected by 46 percent of the students, but 20 percent 
of the students chose an unreasonable answer that they apparently obtained by 
adding the data given. 

Item A18 Schools have one teacher for every 22 students. Gatewood 
School has 33 teachers. Which of the following is the best 
estimate of the number of students attending Gatewood 
School? 

% of students 

A) 55 20 

B) 660 46 

C) 3300 14 

D) 6600 8 

E) I don't know. 12 

Item B39, which asked students to compute the number of miHilitres of 
pop in a six-pack, given the number of miHilitres in a single can, was discussed in 
an earlier section. This routine application of multiplication was successfully han- 
dled by 44 percent of students. The fact that one of the two essential pieces of 
data was presented in words ("a six-pack") rather than as a numeral, may have re- 
duced the percentage correct on this item. Item C40, also discussed in an earlier 
section, required ;he students to determine the number of minutes between 4:25 
and 5:00. The correct answer, selected by 54 percent of the students, might have 
been found by subtracting 25 minutes from the 60 minutes in an hour or by 
some other method such as noting that five minutes more would make "half 
past" and 30 minutes more would complete the hour. However, 26 percent of 
students apparently attempted to subtract 425 from 500, treating the data as or- 
dinary base ten numerals rather than numbers of hours and minutes, and getting 
75 minutes as their result. 

The translation problem with the lowest percentage correct was Item 
B 16, an application of division that requires that the quotient be increased by 
one because there is a remainder Only 30 percent of students gave the correct 
answer, but 17 percent gave an answer that could have been found by dividing 
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and ignoring the remainder, 21 percent chose the sum of the two numbers given 
in the problem, and 20 percent chose their difference. These facts suggest that a 
majorr-- of the students applied computational processes blindly, without reflect- 
ing on the meaning of the situation and the reasonableness of their work. 

Item B16 Each page in a scrapbook can hold 8 baseball cards. How 
many pages are needed to hold 60 baseball cards? 

% of studenrs 

A) 7 17 

B) 52 20 

C) 8 30 

D) 68 21 

E) 1 don't know. 12 



Multiple-step and multiple-condition problems are found in items A17, 
D18, B38, C18, and A40. None of these problems was presented to teachers for 
opportunity to learn analysis, and two of them were not rated by the Interpreta- 
tion Panel as to expected and desired levels of achievement. The percentages cor- 
rect ranged from 57 percent to 29 percent, results that were mainly at the expect- 
ed levels and consistently below desired levels. 

Item A17 uses verbal and pictorial forms to present a situation with mul- 
tiple conditions in which a number of different operations could be applied. For 
example, students might begin with the total sum and repeatedly subtract from it 
the prices of boxes of crayons and sticks of glue, or multiplication could be used 
to find the total cost of crayons followed by subtraction and even division. By 
one means or another, 57 percent of the students found the correct answer. 
Teachers' ratings of opportunity to learn showed that 85 percent had already 
taught the content needed to answer rhis question and an additional seven per- 
cent planneti to do so later in the year. 



Item A17 



The prices for crayons and for glue are shown below. Ka- 
tie ha? $2.50. If she buys 3 boxes of crayons, what is the 
greatest number of sticks of glue she can buy with the rest 
of her money? 



A) 6 

B) 2 

C) 3 

D) 5 

E) I don't know. 



% of students 
7 

57 * 
17 
9 
9 











Crayons 


) 




CfUB 



50« 



40t 



In Item Dl 8 students were presented with a situation in which several 
additions or subtractions were needed, and in which data are presented in tabular 
form. Students might have added each player's scores and then found the differ- 
ence between the two totals; or, since the scores for each round were easy to work 
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with, might have kept track of who was ahead and by how much from round to 
round. The correct answer was found by 46 percent of the students, a result that 
was below the Interpretation Panel's expectation. 



Item D18 Kyle and Bob are playing a game. The object of the game 
is to get the highest point total. This chart shows how 
many points they each scored in the first four rounds. 
Who is ahead and by how many points? 



SCORE CARD 


Player 


Kyle 


Bob 


Round 1 


125 


100 


Round 2 


125 


125 


Round 3 


150 


100 


Round 4 


50 


150 


Round 5 






Total 







% of students 



A) Kyle is ahead by 175 points. 10 

B) Bob is ahead by 100 points. 21 

C) Kyle is ahead by 25 points. 13 

D) Bob is ahead by 25 points. 46 * 

E) I don't know. 9 



Irem CI 8, anothei item with multiple conditions, is most efficiently at- 
tacked with the strategy of working backward, that is, evaluating each suggested 
answer and choosing the one that fits the data. To do this most efficiendy, multi- 
plication should be applied in finding the total number of wheels for each type of 
vehicle, but repeated addition could also be used. Only 35 percent of the stu- 
dents found the correct answer, and a relatively large percentage, 23 percent, 
chose U I don't know." 



Item C18 I counted 44 wheels on the vehicles in the parking lot at 
the Fairbanks golf course. The only vehicles in the park- 
ing lot wete care with 4 wheels and golf carts with 3 
wheels. How many golf carts and how many can could 
have been parked there? 

% of students 



A) 1 0 golf cam and 2 cars 1 1 

B) 2 golf carts and 10 cars 1 5 

C) 6 golf carts and 6 airs 1 5 

D) 4 golf carts and 8 cars 35 * 

E) I don't know, 23 
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Two items, each briefly discussed in an earlier section, involve multiple 
steps and measurement contexts. In Item B38 students were asked to identify the 
set of six coins with a total value of 75 cents. The correct response was selected by 
43 percent of the students, but 29 percent chose a set with the correct value but 
the wrong number of coins, apparently disregarding one of the conditions. Item 
A40 presented a two-step word problem involving mass. In it students were told 
that a plate with sue cookies on it weighed 31 2 g and that the plate weighed 72 g, 
and they were asked to determine about how much one cookie weighed. Only 29 
percent of the students round the correct answer. However, 38 percent chose 12 
g, apparently dividing the mass of the plate by the number of cookies, that is per- 
forming operations on data without regard to their meaning. 

Four examples of non-routine problems are found in items A07, B18, 
B25, and Al 1 In these items the Contract Team members expected that stu- 
dents would understand the problem and recognize the possibility of a solution, 
but would not have a standard procedure or algorithm to solve it. Therefore stu- 
dents would have to use a general problem-solving strategy such as looking for a 
pattern or making a table or organized list. 



Item A07 Fill in the squares by continuing the patterns horizontally 
and vertically. What number belongs in X ' ? 



A) 
B) 
C) 
D) 
E) 



60 


63 


66 




55 


58 


61 




50 


53 


56 










X 



69 
45 
54 
59 

I don't know. 



% of student? 

12 

8 
51 

8 
20 



The percentage of students who answered each of these items correctly 
was relatively low, ranging from 51 percent to 22 percent. The Interpretation 
Panel judged these results to be below the expected level on one item, at the ex- 
pected level on the other three and below the desired level on all four items. 
Teachers' ratings of opportunity to learn had a wide range; from 82 percent to 23 
percent of teachers indicated that they had already taught the content required. 
From 1 1 percent to 42 percent indicated that the content would not be taught in 
the current school year. 

Item A07, which directed students to find and continue two patterns, 
was answered correctly by 51 percent of students, but a relatively large number, 
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20 percent, chose "I don't know." In responding to the opportunity to learn 
question on this item, 68 percent of teachers indicated that they had already 
taught the required content, 1 1 percent indicated that they would reach it later in 
the year, and 1 8 percent indicated that it would be taught in a subsequent school 
year or nor at all. 



Item B18 On the first day joe read one page of a book, on the sec- 
ond day he read 2 pages, on the third day he read 4 pages, 
and on the fourth day he read 7 pages. If Joe continued to 
read the book following this pattern, how many pages did 
he read on the sixth day? 

% pf students 

A) 32 9 

B) 31 9 

C) 13 34 

D) 16 34 

E) 1 don't know . 13 

hem B18 also required students to detect and extend a pattern, but the 
pattern is a more complicated one, and students were required to find the second 
term after the end of the given sequence. These factors suggest that making a ta- 
ble like the one below would be very helpful, if not absolutely necessary. An ex- 
tension to the table containing the differences between t ie numbers of pages lead 
on successive days would be even more helpful, virtually guaranteeing success 



Day 1 2 3 4 5 6 

Pages 12 4 7 

Although 73 percent of teachers indicated that they had already taught 
the content required to answer this item correctly, only 34 percent of students 
did so. An additional 34 percent chose the suggested answer 13 pages, perhaps 
because they added three for each of the two days. Unf&itunately, it is impossible 
to tell what operations students used in working on this problem, or whether 
they made a list or table to help them. 



Item B25 Andrea delivered 3/4 of her party invitations by hand . 

Then she had 5 left to mail. How many invitations did 
she deliver by hand? 

% of students 

A) 5 26 

B) 10 18 

C) 15 26 

D) 20 8 

E) I don't know. 20 
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Item B25, a non-routine problem involving fractions, proved to be one of 
the most difficult ones in the Assessment. The concepts involved, at least at an 
intuitive level, include a fraction of a set and the complement of a fraction. Rep- 
resenting the problem in a diagram like the one given below would have made it 
much caster to solve, but again it is impossible to tell what percentage of the stu- 
dents might have used this or any other heuristic 



By hand 


By hand 


By hand 


5 



Only 26 percent of the students answered this item correctly. A relatively 
large number, 20 percent, chose "I don't know." Teachers' responses to the op- 
portunity to learn question based on this item suggest that they had concerns 
about the curricular validity of this item. Only 23 percent of the teachers indicat- 
ed that they had already taught the needed content; 33 percent indicated that 
they would do so later in the year; but 42 percent indicated that it would be 
taught in a subsequent year or not at all. 

The item with the lowest percentage correct of any item in the Number 
and Operations strand, and one of the lowest percentages correct overall, is Item 
A 14. another non-routine problem. Interestingly, this item has a very high op- 
portunity to learn rating, 82 percent of the teachers indicating that they had al- 
ready taught the necessary content, and a very low percentage of "I don't know" 
responses from students, only 2 percent. The problem asked students to deter- 
mine a digit missing from the subrrahend in a three-digit subtraction computa- 
tion. Apparently 49 percent of the srudents failed to recognize that regrouping 
was required. Had these students checked their work, for example by subtracting 
the 259 from 457 or adding 259 and 208, they would have had evidence that 
their answer was wrong. Perhaps these students railed ro recognize the impor- 
tance of the check in the guess-and-check strategy. 



Item A14 Find the missing digit: 

4 5 7 



■2 13 

2 0 8 % of students 

A) 5 49 

B) 4 22 
Q 0 22 

D) 6 4 

E) I don't know. 2 



It is difficult to make generalizations about students' performance on 
problem-solving items, both because the items and the students' performance on 
them vary a great deal, and also because the number of items is not large enough 
to permit systematic study of the many features that may influence their difficul- 
ty. However, three patterns in the students' results can be seen, Jespite the feet 
that there are quite a few exceptions to each pattern. First, the students tended to 
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achieve a greater percentage correct on single-step translation problems than on 
multiple-step or multiple-condition problems, and a greater percentage correct 
on multiple-step problems than on ones that have been classified as non-routine. 
Second and similarly, the percentage of "I don't know" responses is lowest for 
single-step translation problems and highest for non-routine problems. Third, it 
also seems to be the case that students find problems with data presented pictori- 
aily easier than those with data presented in tables, and problems with data pre- 
sented in tables easier than those presented only in words. It must be emphasized 
there are many exceptions to these generalizations, and the exceptions may be 
more interesting than the overall patterns. In a number of instances, evidence has 
been found to suggest that some students blindly applied computations to the 
numbers contained in the problems rather than reflecting on the meanings of 
data, whereas other examples show that some students railed to check their results 
for reasonableness. 



Changes in Achievement 

The 1990 Mathematics Assessment provided an opportunity to examine 
changes in the achievement of Grade 4 students between 1985 and 1990, since 
25 items which had appeared on the 1985 Assessment were included in the 1990 
instruments. Results on these change items are given by curriculum strand in Fig- 
ure 4-3. This graph shows that, in general, the achievement of Cradc 4 students 
was slightly lower in 1990 than in 1985. Both the overall difference of two per- 
cent and most of the differences in performance by curriculum strand are small, 
but the difference in performance on the Measurement strand and the differences 
on some individual items are noticeable. Detailed information about the differ- 
ences in performance on the clian^e items is provided in Appendix D, Table D- 



Figure 4-3. 
Changes in 
achievement 
bv strand. 



Number & Operations 
( ! J item*) 



Data Analysis 
{2 items) 



Geometry 
items) 



Measurement 
(f> items) 

Total 
(25 irems) 




0 


1985 


■ 


1990 




- i — 
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40 
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60 
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80 



— i 

100 



Differences in performance over time at the strand, topic, and item levels 
are discussed below. Caution should be exercised in interpreting these diflerenc- 
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es, especially where the number of items for a content area is small; the practical 
significance of a difference must always be considered. Note, for example, on a 
single item a change in performance of three percent represents a difference in 
the success on that item of only one student in a class of 33* 

Students* overall performance on the Number and Operations strand and 
on the topics of Numeration and Whole Number Operations showed little 
change from 1985 to 1990. For the strand as a whole, the average percentage cor- 
nea was 61 percent in both years. For the five items in the topic of Numeration, 
die average percentage correct was 73 percent in 1985 and 71 percent in 1990, 
whereas hr the four items in the topic of Whole Number Operations, the aver- 
age percentage correct was 62 percent in 1985 and 60 percent in 1990. However, 
as Figure 4-4 shows, even in these areas there were some conspicuous differences 
at the item level. For example, students' performance improved from 58 percent 
correct in 1985 to 66 percent correct in 1990 on Item A16, a multi-step word 
problem involving addition and subtraction. 



Figure 4-4. 
Changes in 
achievement: 
Number and 
Number 
Operations. 



(5 items; 



Whole Number 
Opera i ions 
{4 items) 



(1 Hem) 

Decimal* 
(2 items) 






Pen em 



Item A16 Yesterday, Bella the whale ate a total of 98 fish in three meals. 

She ate 32 fish at the first meal and 25 fish at the second meal. 
How many fish did she eat for her third meal? 



% of students 



A) 


66 


5 


B) 


41 


66 


Q 


155 


9 


D) 


57 


12 


E) 


I don't know. 


7 



(1985-58%) 
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On the other hand, Item C01 and Item B12 each showed a decline from 
about 85 percent correct in 1985 to about 70 percent correct in 1990. Although 
the percentage of students getting these items correct is reasonably high in both 
years, the percentage of students getting them wrong has approximately doubled. 
Both problems are routine ones. Item C01 asked students "Which one of the fol- 
lowing numbers says four thousand two hundred sixty-five?" and Item Bl 2 di- 
rected them to find the product of 34 and 7. Students should have been quite fa- 
miliar with both the content and form of presentation of these items. 

Since 1985 there has been significant curricular change in elementary 
mathematics, occasioned by the introduction of the revised provincial curriculum 
in 1987. In the revised curriculum decimals arc given increased attention in the 
early grades of the program, and it is encouraging to see that percentage correct 
on both item A20 involving decimal numeration to tei ths and item D22 involv- 
ing addition of decimals to tenths virtually doubling, from about 20 percent cor- 
rect to about 40 percent correct. Although computations with fractions arc de- 
emphasized in the revised curriculum, understanding of representations and of 
concepts such as equivalence remains prominent. Performance on Item C25 in- 
volving recognition of one-ha'.f of a set of discrete objects showed a disappointing 
but relatively small decline from 64 to 57 percent. 

Given the increased emphasis that the revised curriculum places on data 
analysis, and graphing in particular, the declines in performance on items C29 
and D29, shown in Figure 4-5, are likewise disappointing, but relatively small. 
For the Data Analysis strand as a whole, the average percentage correct decreased 
from 63 percent in 1985 to 60 percent in 1990. 




With the five items in the Geometry .it rand, the average percentage cor- 
rect increased from 61 percent in 1985 to 63 percent in 1990. On two of the 
items, B31 and C36, trie percentages correct were virtually unchanged from 1985 
to 1990. On Item D3», which entailed the identification of line segments by the 
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letters of their endpoints, performance declined from 72 percent correct in 1985 
to 60 percent correct in 1990. In the revised curriculum, this convention is not 
specifically mentioned as an intended learning outcome for Grade 4, but in one 
of the limiting examples given, one vertex of a polygon is labelled with a letter. 
Therefore, the current auricular validity of item D31 may be questioned. On 
two other e*omctry items, C31 and D34, there was a noticeable improvement in 
performance from 1985 to 1990. The percentage correct on Item C31, which 
asked students to identify the solid figure shaped like a soup can, rose from 60 
percent in 1985 to 70 percent in 1990. On hem D34, 61 percent of the 1990 
students correctly identified a line of symmetry in a rectangle, as compared with 
47 percent of the students in 1985. 

The Grade 4 students' average performance on the six change items in 
the Measurement strand was approximately 10 percent lower in 1990 than in 
1985, 44 percent as compared with 54 percent. This difference is attributable to 
declines in performance on Item B36 involving length (centimetres and metres), 
Item C39 involving area (a £ - ire drawn on squared paper), and Item D35 con- 
cerning volume (a drawing a single-layer solid). It is interesting to note that on 
items C38 and A37, on mass and temperature respectively, there was very little 
difference over the two years. On both of these items students were required to 
se !ect an appropriate estimate for a measurement in metric units. 

The two measurement items on which there was the largest decline in 
performance are item D39 on area and D35 on volume. Although both these 
items reflect intended learning outcomes found in the revised curriculum, they 
both had relatively low opportunity to learn ratings. Only 55 percent of the 
teachers indicated that the content needed to answer item D39 had already been 
taught in a previous year or earlier in the current year, and only 58 percent of the 
teachers indicated that the content needed to answer item D35 had already been 
taught. On the other hand, 23 percent of the teachers indicated that they did 
not plan to teach the content needed to answer item D39, and 16 percent of me 
teachers indicated that they would nor teach the content needed for item D35. 
These data suggest that part of the reason for students' lower performance on 
these items may have to do with their teachers' view of their curricular appropri- 
ateness. If these two items are excluded from the comparison of performance 
over time, then on the remaining 23 items the average is 58 percent correct in 
both years. Thus it is fair to say that the small difference in overall achievement 
(57 percent to 59 percent on 25 items) can be accounted for by the difference in 
performance on rwo measurement items which have low opportunity to learn rat- 
ings. 

Interpretation Panel Findings 

The members of the Grade 4 Interpretation Panel were given the task of 
examining all of the achievement items and then assigning to each item the per- 
centage of students they expected would get the item correct, and percentage of 
students they desired to get the item correct. After doing this as individuals, the 
Panel met in small groups and later in a large group andagreed to come to a con- 
sensus by giving a range between one multiple of five percent and the next for the 
expected percentage correct and the desired percentage correct on each item. For 
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example, the expected percentage correct might be 55 to 60 and the desired per- 
centage correct 70 to 75. 

For 94 of the 127 items (74 percent of the items) the desired percentage 
correct agreed upon by the Panel was 1 5 or 20 percentage points higher than the 
expected percentage correct. The median difference was 20 percent, the mean 18 
percent. 

The Interpretation Panel also compared their "expected* and "desired" 
percentages to the actual percentage of students who answered each item correct- 
ly and made observations and comments on the students' performance. Table 4-2 
shows the number of items in each stiand and topic and how the students' actual 
performance on those items compared with the expected and desired levels set by 
the Interpretation Panel, In the case of less than half of the items, the students' 
actual percentage correct was within five percentage points of Interpretation Pan- 
el's expected range. The actual percentage correct was more than five percent be- 
low the bottom of the range more than twice as often as it was above. The de- 
sired levels set by the Panel vere such that in only three items did the students' 
actual performance exceed rhe desired level, and in only 1 1 items did it reach it. 



Table 4-2. 
Interpretation 
Panel I's expected 
and desired levels: 
numbers of items. 



Total 




Expected 


Desired 




Strand and Topic 




Above At 


Below 


Above 


Ar 


Below 


Number & Operations 


83 


8 


40 


35 


0 


6 


77 


Number Concepts & Numeration 


22 


2 


12 


8 


0 


4 


18 


Whole Number Operations 


38 


3 


17 


18 


0 


1 


37 


Decimals 


13 


2 


5 


6 


0 


1 


12 


Fractions 


10 


1 


6 


3 


0 


0 


10 


Data Analysis 


y 


1 


4 


4 


1 


1 


7 


Geometry 


17 


9 


3 


5 


2 


4 


11 


Lines, Planes, Coordinates 


6 


2 


0 


4 


0 


0 


6 


Solid Figures 


6 


6 


0 


0 


2 


3 


1 


Relations and Transformations 


5 


1 


3 


J 


0 


1 


4 


Measurement 


15 a 


1 


9 


5 


0 


0 


15 


Length 


4 


0 


3 


1 


0 


0 


4 


Area 


4 


0 




2 


0 


0 


4 


Volume and Capacity 


3 


0 


2 


1 


0 


0 


3 


Mass 


3 


1 


1 


1 


0 


0 


3 


Time, Temperature, Money 


1* 


0 


1 


0 


0 


0 


1 


Total Curriculum-Related 


124 c 


19 


56 


49 


3 


11 


110 


Number sense 


3 


3 


0 


0 


0 


3 


0 



(a) 
<b) 



The total number of items for the measurement strand was 17; two items were not rated by 
the Interpretation Panel as to expected and desired levels of achievement. 

The two items not rated were on temperature and money. 

Of the total item pool of 129 items, two were not rated, and the three Number Sense items 
do not correspond to intended learning outcomes in the Grade 4 curriculum. 
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Categories of Student Performance 

As explained in Chapter 2, the Interpretation Panel was also given the as- 
sessment items in four categories. These categories grouped the items according 
to the probability that students of arying abilities *, *>uld be expected to answer 
the items correctly. Broadly speaking, the categories can be used to describe what 
students of varying abilities can do. This procedure is a departure from that fol- 
lowed in the three previous assessments, where the Panels judged student perfor- 
mance in each strand and topic to be strong, very satisfactory, satisfactory, margi- 
nal, or weak. The task that the 1990 Interpretation Panel was assigned was to 
examine the items in each category and characterize student abilities according to 
the items in the category. The challenge of this task is heightened by the fact that 
items having similar content and involving similar cognitive processes may differ 
in difficulty and therefore be assigned to different categories. Despite this compli- 
cation, the Interpretation Panel prepared the following descriptions of four cate- 
gories of mathematical ability. The percentages of students reaching the levels of 
performance described by the categories are given in Table 2-7 in Chapter 2. 

Category 1: 95 percent of Grade 4 students 

Students are able to demonstrate understanding of place value to 9999, to 
perform basic operations (addition, subtraction, and multiplication), and to use 
patterning. They can read and interpret data on a simple graph and determine 
the appropriate use of linear units (centimetres and metres). They demonstrate 
knowledge of geometry by identifying and analyzing attributes of some common 
plane and solid figures. 

Category 2: 59 percent of Grade 4 students 

In addition to the abilities in Category I, students are able to demon- 
strate understanding of place value to 99 999; to solve multi-step problems; to 
read, write, and order decimals in hundredths; and to recogniie ct nmon frac- 
tions. They can read and interpret bar graphs and pictographs. They can identify 
labelled line segments, cylinders, congruent figures, and lines of symmetry, and 
can tile a region using a shape. They can identify the number of centimetres in a 
metre, determine the volume of a figure by counting the cubes shown in a picto- 
rial representation, and solve problems involving capacity. 

Category 3: 21 percent of Grade 4 students 

In addition to the abilities in Categories 1 and 2, students are able to 
demonstrate understanding of the number system. They can solve problems in- 
volving division of whole numbers, addition and subtraction of decimals, applica- 
tion of fractions, and analysis of data. They can solve measurement problems in- 
volving area, capacity, mass, and time. They can relate plane figures to composite 
plane figures and to solid figures, and they can recognize a slide (translation). 
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Category 4: 3 percent of grade 4 students 

In addition to the abilities in Categories l , 2, and 3. students are able to 
estimate by comparing known quantities to new situations involving millimetres 
or kilometres. They demonstrate undemanding of transformational geometry 
including rotations, and can find the areas of rectangles and triangles drawn on 
squared paper. They can use higher-level thinking to solve complex problems. 

Opportunity to Learn 

ITic teacher questionnaires contained items designed to gather informa- 
tion about whether or not students had had the opportunity to learn die mathe- 
matics reflected in items of the assessment. On each form teachers were asked to 
respond to 40 questions based on 20 selected achievement items from the student 
booklets. They were asked to review each item and estimate the percentage of the 
student n their class who would get the item correct and also to indicate wheth- 
er or not they had taught the mathematics necessary to answer the item correctly. 
There were five achievement levels from which teachers could choose: 0-20, 21- 
40, 41-60, 61-80, or 8 MOO percent correct. To indicate whether or not the 
mathematics had been taught, the teachers could choose one of the following 
statements: "It was done in a previous school year," "It was done during this 
school year/' "It will be done later this year," "It will be done in a subsequent 
year,** or "It will not be done for reasons not listed here." Data were collected for 
a total of sixty items, 57 measuring achievement in the curriculum strands and 
the three number sense items. 

A summary of the results from these questions is presented in Figure 4-6. 
The top bar of Figure 4-6 shows opportunity to learn for the 57 curriculum- 
related items (excluding number sense items), the next four bars give the results 
by curriculum strand, and the bottom bar gives the results for the three number 
sense items. 

The data presented in this figure have some disturbing implications. All 




ERLC 



( ■ » 



Grade 4 Results 



Table 4-3. 
Opportunity to 
learn: percent 
responding when 
mathematics 
content was 
taught. 



items other than the three number sense items were judged by the members of 
the Contract Team and by the members of the Review Panels to correspond to 
intended learning outcomes up to Grade 4 listed in the curriculum guide pub- 
lished by the Ministry of Education (1987). Yet it appears that a sizable propor- 
tion of the teachers had not taught and do not plan to teach the mathematics 
needed to answer some of those items. Averaging over all teachers and over the 
57 selected curriculum-related items included in the teacher questionnaires, 1 5 
percent of the content was rated as "will be done in a subsequent year/ or "will 
not be done." In the Geometry strand, 21 percent of the content was rated in 
these categories. It appears that teachers at large have a view of the appropriate- 
ness of certain curriculum content that diners from that of the curriculum devel- 
opers, the Contract Team, and the Item Review Panel members. These data indi- 
cate that there is a discrepancy between the intended curriculum and the 
implemented curriculu> i for mathematics in Grade 4. 

The assessment was administered during the wee* of M?y 14-18, 1990. 
At that time there were 29 school days or 1 5 percent of the school year remain- 
ing. However, 19 percent of the content (again averaging over all teachers and ail 
57 selected curriculum-related items) was rated as "will be done later this year." 
This analysis suggests that a substantial number of teachers would not be able to 
complete their intended curriculum by the end of the school year. 

Table 4-3 shows the groupings of items by strand, and by topic where 
there were sufficiently many items on a single topic» along with the average rat- 
ings of opportunity to learn given by the teachers for each grouping. Caution 
must be exercised when attempting to draw derailed conclusions from these data. 
It should be noted, for instance, that not all curriculum strands and topics were 
sampled equally, and that not all achievement hems were included in the assess- 
ment of opportunity to learn. As well, the items selected may or may not repre- 
sent in a balanced way the entire range of learning outcomes for each strand and 
topic. Nonetheless, the results for the six items on decimals and for the five items 
on fractions suggest that at the time of the assessment a substantial fraction, near- 
ly one-half, of the students had not been taught these two topics in sufficient 
depth. Similar findings seem to hold for two of the three topics in Geometry, 
Lines and Plane Figures, and Relations and Transformations, but in these topics 





Number 


Done in a 


Waju. jc 


Will he 


Done 


Will not 




«*f items 


previous 


this year. 


done later 


next year 


be 






year. 




this year. 


or later 


done. 


Overall 


57 


4 


60 


19 


10 


4 


Number & Operations 


32 


3 


65 


17 


9 


4 


Numeration 


7 


5 


81 


4 


4 


3 


Whole Number Opera t torn 


14 


3 


73 


11 


6 


4 


Decimals 


6 


1 


43 


37 


14 


2 


Fractions 


5 


3 


46 


26 


19 


4 


Data Analysis 


6 


7 


53 


23 


9 


5 


Cnometry 


11 


4 


53 


21 


12 


6 


lines and Plane Figures 


3 


5 


41 


23 


18 


11 


Solid Figures 


4 


6 


64 


17 


8 


3 


Relations and Transformations 4 


6 


43 


22 


17 


9 


Measurement 


8 


3 


69 


18 


7 


3 


Number Sense 


3 


3 


34 


16 


22 


22 
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Table 4-4. 
Mathematics and 
jobs: percent 
responding. 



there were only three items and four items, respectively. 

Students' Attitudes and Opinions 

Three groups of questions were used to gather information about stu- 
dents' attitudes, opinions, and belief?. The first group contained three questions 
common to all four forms which sought information about students 9 beliefs and 
opinions regarding mathematics and jobs. This was followed by a group of multi- 
pan questions on selected topics ir school mathematics. On these items students 
were asked the degree to which they felt that selected topics in school mathemat- 
ics were important, easy, and likable. A third group of questions was used to 
gather information about r he frequency of various instructional practices in the 
mathematics classroom during a typical school week. The responses of the stu- 
dents to these items v. discussed in the sections which follow. 

Mathematics and Jobs 

Students were asked three questions regarding their beliefs about and atti- 
tudes toward mathematics and jobs. They were asked whether they agreed or dis- 
agreed with the following statements: that one needed to be able to do mathe- 
matics to get a good job, that most people use mathematics in their jobs, and that 
when they left school they would like a job which required them to use mathe- 
matics. The responses are summarized in Table 4-4. 



Statement 



Agree or Disagree or 
strongly strongly 
agree disagree 



You have to be able to do mathematics to get 
a good job when you grow up. 

Most people use mathematics in their jobs. 

When 1 leave school. I would like a job 
where I have to use mathematics. 



85 5 
82 6 
54 18 



Students' responses to these items indicate that most students believe that 
an ability to do mathematics is necessary to get and hold a good job, yet only 
about half of the students would like to have a job that requires them to use 
mathematics. These results are remarkably consistent with the responses of stu- 
dents in Grade 7, although even fewer of the Grade 7 students (42 percent as op- 
posed to 54 percent) indicated interest having a job where they would have to use 
mathematics. 

Topics in School Mathematics 

Students responded to 12 multi-part items regarding topics in school 
mathematics. Each form contained four topics; on two forms the same four top- 
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ics were repeated. Students indicated how important they felt each topic was, 
how easy they found each topic, and how much they liked each topic, using five- 
point scales which ranged from 14 not at all important* to "very important," from 
"very difficult" to "very easy,* and from "dislike a lot* to "lite a lot." Students 
were instructed to omit items if they did not know what a topic meant. Results 
from these hems art found in Table 4-5- The percentages reported in the table 
are the sums taken over the two positive points of each scale: "very important" 
and "important*, "very easy* and "easy*, and "like a lot* and "like*; and over the 
two negative points of each scale: "not at all important* and "not important*, 
"very difficult* and "difficult*, and "dislike a lot* and "dislike.* The "undecided* 
responses and failures to respond arc not reported. 



Table 4-5. 
Opinions about 
topics in school 
mathematics: 
percent 
responding. 



1 Upiv 


I iv% rr<i n f* / 

important/ 


tasy/ 


1*1 ice/ 




iNot imp. 


Uirncuit 


UISIIKe 


Adding, subtracting, multiplying. 


89/2 


64/16 


74/11 


and dividing whole numbers 








Learning about decimals 


81 /4 


63/15 


67/12 


Learning about frictions 


80/4 


66/13 


68/11 


Learning how to estimate 


77/7 


70/13 


68/13 


Learning things about geometry 


75/8 


65/15 


71 /13 


like shapes, flips, turns, and slides 








Checking answers 


86/4 


77/9 


66/15 


Using graphs 


71 /6 


59/17 


62/15 


Learning about place value 


78/4 


56/18 


58/16 


Learning about measuring weight* 


82/6 


63/17 


68/14 


height, length, and width 








Learning how to use calculators 


75/ 12 


85/5 


81 /6 


Using objects such as blocks, 


53/18 


70/9 


56/20 


counters, and geoboards 








Learning strategies for problem solving, 


76/7 


49/26 


64/15 


such as looking for patterns and making models 









Students 4 responses to the items on this scale indicate that the majority of 
students feel that all of the listed topics in school mathematics are quite impor- 
tant and that the traditional topics are of the greatest importance. Operations 
with whole numbers arc given the highest importance rating. Place value, estima- 
tion, problem-solving strategies, calculators, geometry* and graphing are given 
lower importance. The lowest importance rating is given to using manipulative 
materials. 

The majority of students found these mathematics t jpics easy. Learning 
to use calculators was rated easiest. Checking answers, estimating, and using ma- 
nipulative materials were rated easier than measurement, computation, fractions, 
and decimals. Learning problem-solving strategies was rated as the most difficult. 

The majority of students expressed liking for the topics listed. In general, 
students tended to like the topics that they found easy more than those that they 
found difficult, but the relation between difficulty and liking is not an especially 
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Table 4-6. 
Frequency of 
classroom 
practices: percent 
responding. 



strong one. One ropic that was an exception to this generalization was using ma- 
nipulative materials, which was rated relatively easy but was the least liked. This 
topic was also given the lowest importance rating. Perhaps students have less lik- 
ing for use of manipulative materials because they perceive it not to be an integral 
part of mathematics and hence a waste of time. Further research would be war- 
ranted to explore the nature of students' beliefs about manipulative materials and 
their role in mathematics and learning mathematics. 

Mathematics Classroom Practices 

Students responded to nine items dealing with classroom practices. Each 
form contained three of these items; on two forms the same three items were re- 
peated. Students were instructed to think about their mathematics classes during 
a typical school week and indicate whether each activity took place "Almost every 
day M t "Often", "Sometimes*, "Rarely*, or "Never". The items and student re- 
sponses are summarized in Table 4-6. In this table the percentages given under 
the category "Frequently" represent the percentages responding "Almost every 
day" or "Often"; the percentages under "Seldom" are for the responses "Rarely" 
or "Never". 



Statement 


Frequently 


Seldom 


The teacher shows us what to do on the 


67 


11 


blackboard or overhead projector. 






We use objects like blocks, counters, and geoboards. 


12 


55 


We work individually on problems or 


65 


8 


other exercises the teacher assigns. 






We use calculators. 


11 


56 


We have quizzes or tests. 


40 


13 


We review our homework and discuss the solutions. 


57 


18 


We work in small groups. 


31 


27 


We use computers. 


34 


35 


The readier helps individual students. 


66 


8 



Students' responses to the classroom practices items suggest that most 
Grade 4 mathematics classes are traditional in nature involving review of home- 
work and teacher lecture followed by individual seatwork with help from the 
teacher as needed. However, variations on this pattern are also seen. About one- 
third of the students indicated that they work in small groups "frequently/ about 
one-third indicated that they did so 44 sometimes/ and about one-third indicated 
tliat they 41 seldom" did so. Surprisingly, a similar distribution of responses was 
found with respect to computer usage. This is in marked contrast to the results 
for Grade 7 students* only five percent of whom reported using computers fre- 
quently in their mathematics classy and 85 percent of whom seldom used com- 
puters in their mathematics class. 

A prominent feature of the revised curriculum guide (1987) is its inclu- 
sion of a "Statement on Calculators" (p. 7) which indicates that the curriculum 
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Figure 4-7. 
Teachers' and 
students' reports 
of classroom 
processes. 



was developed "assuming that all students will have access to calculators." It rec- 
ommends that "at the primary level, the calculator should be used for exploratory 
activities," and it points out that some intended learning outcomes (ILOs) indi- 
cate explicitly that students should use a calculator, and other ILOs leave calcula- 
tor usage to the discretion of the teacher. Despite this strong auricular support 
for calculators, nearly three-fifths of the students indicated that they rarely or 
never use calculators in their mathematics classes. 

Another emphasis of the revised curriculum guide (1987) is experience 
with manipulation of concrete materials. This emphasis is found explicitly in the 
rationale and in various intended learning outcomes. However, udent reports of 
classroom practices suggest that concrete materials are seldom used: 55 percent of 
the students responded that they "rarely" or "never" use objects like blocks, coun- 
ters, and geoboards; only 12 percent responded that they do so frequently. 

The teacher questionnaires, described in Chapter 3, also contained three 
classroom practices items very similar to the first three student items mentioned 
above. The remaining student items were not presented to the teachers as a result 
of an error in assembling the final forms of the teacher questionnaires. Compari- 
son of teachers' responses with students* responses on the three common items, 
shown in Figure 4-7, suggests that teachers generally rated all of the classroom 
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Students' use of objects 
such as hlixks and 
counters. 



Student* work 
individually on 
problems as assigned. 




Teacher's use of the 
blackboard or overhead 
projector. 



practices as occurring more frequently than students rated them. Furthermore, 
teachers almost never said that they "never" use the practices mentioned, al- 
though some students did select "never." 

The most striking discrepancy between teachers' and students' reports of 
classroom practices is seen in the items about the use of manipulative materials. 
Students were asked how frequently "We use objects like blocks, counters, and 
geoboards," whereas teachers were asked how frequently "Students use objects 
like blocks and counters." The proportion of teachers who say they use manipula- 
tive* "almost every day" or "often," 36 percent, corresponds roughly to the pro- 
portion of students who say they use them "almost every day" or "often" or 
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"sometimes, " 40 percent; while the proportion of teachers who use manipulative 
materials "sometimes," 43 percent, corresponds to the proportion of students 
who use them "rarely," 33 percent; and die proportion of teachers who use ma- 
nipulative materials "rarely" or "never," i8 percent, corresponds to the propor- 
tion of students who "never" use them, 22 percent. 



Correlates of Achievement 



In this section, various aspects of the achievement of different groups of 
students are compared, those groups being constructed on the basts of students' 
responses to background questions and questions about their beliefs and attitudes 
towards mathematics and about instructional practices in their mathematics class- 
es. In each of these comparisons, it may be tempting to think of achievement as 
the dependent variable with some other trait, attitude, or opinion being taken as 
the independent variable. However, it is important to emphasize that this is a 
study of correlations, not an experimental study, and, of course, correlation does 
not necessarily imply causation. In fact, there may even be some cases where 
there exists a causal relationship operating in the opposite direction. For example, 
teachers' perceptions of their students' abilities, and hence their achievement, 
may determine the classroom practices the teachers adopt, rather than those class- 
room practice., affecting positively or negatively the students* achievement. 



Gender Differences 



Differences in mathematics achievement between males and females have 



Table 4-7. 
Differences in 
achiever, cnt for 
males and females. 



Strand or Topic 


Percent Correct 
Males Females Total 


Number & Operations 


51 


50 


50 


Number Concepts & Numeration 


53 


53 


53 


Whole Number Operations 


57 


54 


55 


Decimals 


40 


43 


41 


Fractions 


47 


47 


47 


Data Analysis 


44 


47 


45 


Geometry 


60 


61 


60 


Lines, Plane Figures, Coordinates 


42 


44 


43 


Solid Figures 


72 


72 


72 


Measurement 


50 


46 


48 


Length 


74 


70 


72 


Area 


39 


38 


38 


Volume and Capacity 


56 


48 


52 


Mass 


33 


27 


30 


Time, Temperature, Money 


48 


44 


46 


Number sense 


19 


20 


20 


Total 


51 


50 


51 
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been reported in a number of studies carried out around the world. Generally 
speaking, the size and direction of the difference depends upon factors such as 
the country, the age of the students, the topic, and the number of items involved. 
In the 1985 British Columbia Mathematics Assessment very little difference was 
found between Grade 4 boys' and girls' achievement . and that finding is twine 
out in the 1990 Assessment The overall percentage correct was 51 percent for 
the boys and 50 percent for the ©lis. As Table 4-7 shows, the differences within 
strands and topics were also small, but tended to be larger where the number of 
items was small Some differences at the strand and topic levels favored the boys, 
whereas others favored the girls. 

Program Differences 

The vast majority of Grade 4 students in British Columbia are enrolled in 
the regular English program, about seven percent are enrolled in Early French 
immersion, and about one percent in Programme-cadre de franfais. Students who 
receive mathematics instruction in French were instructed to respond to French 
versions of he Assessment booklets. Approximately five percent of the students 
responded to French booklets, and 95 percent responded to English booklets. 
Differences in mathematics achievement among students in the three programs 
were quite small, wrJi the results of the Immersion students slightly above and 
the results of the Programme-cadre de franfais students slightly below those of the 
majority in most strands and topics. The overall percentage correct was 51 per- 
cent for students in the English program, 52 percent for students in French im- 
mersion, and 48 percent for students in Programme-cadre de franfaik The, differ- 
ence in overall percentage correct between students who responded to booklets in 
French and students who responded to booklets in English was less than one per- 
cent. 

Students' Attitudes 

A number of aspects of students* attitudes and opinions were explored in 
the background information questions at the beginning of each booklet, and de- 
tailed analyses have been carried out of relationships between responses to those 
questions and achievement overall and in various strands and topics. Generally 
speaking, students with more positive attitudes have higher achievement than 
students with less positive attitudes, but it is impossible to say whether poor atti- 
tudes cause lower achievement or are the result of lack of success. Perhaps both 
processes are at work. 

Three questions explored students' beliefs about mathematics and jobs; 
students were asked whether they agreed or disagreed with the statements ( 1 ) that 
you have to be able to do mathematics to get a good job when you grow up, (2) 
that most people use mathematics in their jobs, and (3) that they would like to 
have a job where they have to use mathematics when they leave school. The over- 
all achievement of the students who agreed or strongly agreed with the first state- 
ment was 53 percent correct, whereas the students who disagreed or strongly dis- 
agreed with the first statement scored 47 percent correct. Virtually the same 
difference in achievement was found with respect to the second and third ques- 
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rions as well. Differences at the strand and topic levels were similar, but where 
the numbers of items were smaller, the differences were less consistent. 

Another series of multi-part items asked students to indicate whether they 
felt that selected topics in school mathematics were important, easy, and likable* 
In general, students responding positively to questions about the importance of 
various topics had higher achievement than students responding negatively. For 
example, the students who indicated that adding, subtracting, multiplying and 
dividing whole numbers was important or very important scored an average of 53 
percent correct overall, whereas those who responded that this topic was unim- 
portant scored 42 percent correct. Their were similar differences between groups 
of students with respect to specific strands and topics. For example, students who 
rated learning about decimals important outscored those who rated decimals un- 
important by 43 percent to 32 percent correct in that topic. The findings with re- 
spect to the importance of learning about fractions and achievement in fractions 
were similar. However, on the question of the importance of estimation, a differ- 
ent pattern was found. The overall achievement difference between students re- 
sponding that estimation is important and those responding that it is unimpor- 
tant was only 53 percent to 50 percent, and comparably small differences were 
found at the strand and topic levels. 

With respect to the questions about the difficulty of various topics, it was 
found that the difference in achievement between those who found each topic 
easy and those who found the topic difficult was about ten percent. For example, 
students who indicated that learning how to estimate was easy outscored those 
who indicated that learning how to estimate was difficult by 55 percent correct 
overall to 44 percent correct. The differences in overall achievement between stu- 
dents who liked each topic and students who disliked the topic were generally 
smaller For example, students who expressed liking for learning about decimals 
scored 54 percent correct overall, but those who disliked learning about decimals 
scored 49 percent. However, the differences in achievement on a particular topic 
between students who expressed liking for that particular topic and those who 
did not was on the order of ten percent. For example, students who expressed lik- 
ing for decimals ourscored those who did not by 45 percent to 35 percent on 
items involving decimals. 

Classroom Practices 

As was reported in a previous section, students were asked to indicate 
how frequently various instructional practices were used in their mathematics 
classes. Numerous analyses of relationships between students' responses to these 
questions and their achievement overall and in various strands and topics have 
been carried out. Details may be found in Tables D-3 to D-14 of Appendix D; 
highlights are presented in this section. 

For six of the nine classroom practices surveyed, a clear majority of the 
students reported that the practice occurred either frequently (i.e., "almost every 
day* or ^often*) or seldom (i.e., "rarely* or "never"), but for the remaining three 
classroom practices the distribution of responses across frequency categories was 
relatively Hat. The first correlations between classroom practices and achievement 
to be considered are those for which a majority of the students indicated that the 
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practice occurs frequently. 

Students' responses to the statement "The teacher shows us what to do 
on the blackboard or overhead projector" indicated that this practice occurred 
frequently for a majority of the students, 67 percent, and seldom for a minority 
of the students, 1 1 percent. The overall average achievement for those students 
reporting that the practice occurred frequently was 54 percent correct, but the 
overall average achievement for students reporting that the practice seldom oc- 
curred was 48 percent correct. Similar patterns were found with respect to the 
statement,"Wc work individually on problems or other exercises the teacher as- 
signs." The overall average achievement for the 65 percent of the students who 
indicated that this practice was adopted frequently was 54 percent correct, as op- 
posed to 47 percent correct overall for the eight percent of the students who re- 
ported that this process was seldom used. 

Review and discussion of homework, and individual help from the teach- 
er were also reported as frequendy experienced by a majc-ity of the students, but 
for these classroom processes there was very little difference in achievement be- 
tween those students who indicated that the practice occurred frequently and 
those who indicated that the practice seldom occurred. The overall average 
achievement for the 57 percent of the students who indicated that "We review 
our homework and discuss the solutions frequently" was 54 percent correct, as 
compared with 53 percent correct overall for the 18 percent of the students who 
reported that thu process seldom occurred. The overall average achievement for 
the 66 percent of the students who indicated that "The teacher helps individual 
students frequently" was 53 percent correct, the same percentage as for the eight 
percent of the students who reported that this process seldom occurred. 

Two classroom processes, use of manipulative materials and use of calcu- 
lators, occurred "rarely" or "never" in the classrooms of a majority of the stu- 
dents, and in both cases the achievement of the majority of the students was 
greater than the achievement of the minority. Fifty-five percent of the students 
responded that they seldom "use objects like blocks, counters and geoboards." 
Those students scored an average of 54 percent correct overall, but the 1 2 percent 
of the students who indicated that they use such materials frequently scored an 
overall average of 48 percent correct. Similarly, 56 percent of the students re- 
sponded that they seldom use calculators, and that group of students scored an 
average of 54 percent correct overall, whereas the 1 1 percent of the students who 
indicated that they use calculators frequently scored an overall average of 48 per- 
cent correct. 

The three classroom processes on which there was no clear consensus re- 
garding the frequency with which they occurred were administration of quizzes 
and tests, work in small groups, and use of computers. For these processes, rela- 
tively large numbers of students, 31 ro 47 percent, responded by choosing the 
middle alternative, "sometimes." Differences in achievement among these stu- 
dents and those who indicated that the practices occurred frequently and those 
students who indicated that the practices seldom occurred were fairly small. One 
of the differences in achievemenr favored the group that reported that the prac- 
tice occurred frequently, but the other two favored the group that reported that 
the practice seldom occurred. 
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Forty percent of the students responded that they "have quizzes or tests" 
frequently, these students scored 54 percent correct overall, as compared with 30 
percent correct overall for the 1 3 percent of die students who indicated that they 
seldom have quizzes or tests. On the other hand, the 31 percent of die students 
who indicated that they frequently work in small groups scored lower overall 
than the 27 percent of the students who indicated that they seldom work in small 
groups; the difference in achievement for these two groups was 51 percent correct 
to 55 percent correct. 

The overall percentage correct for those students who indicated that they 
use computers frequently was 52 percent, as opposed to 54 percent correct over- 
all for those students who reported that they seldom use computers. The percent- 
ages correct for both these groups exceed the percentage correct for the entire 
population, suggesting that the students who reported that they "sometimes" use 
computers had lower achievement than average. 

Taken together, the results of the analyses of correlations between class- 
room practices and achievement suggest not only that most instruction is tradi- 
tional in nature emphasizing review and discussion of homework, teacher demon- 
stration of content, individual seatwork, and help for individuals as needed, but 
also that achievement is higher in classes taught with these processes than in non- 
traditionally taught classes. The observation that use of manipulative materials 
and use of calculators are negatively correlated with achievement is disconcerting 
at first glance in view of the fact that these processes are advocated in the revised 
curriculum. However, it is important to re-emphasize that such correlations do 
not necessarily imply that the instructional practices have caused the differences 
in achievement. An equally plausible explanation is that when working with stu- 
dents of lower achievement, the teachers have adopted non-traditional practices 
such as use of manipulative materials, group work, and use of calculators in the 
belief that such practices have the greatest likelihood of success with those stu- 
dents. Further research is needed to determine which of these relationships, if 
any, are causal relationships. 

Summary 

The 1990 British Columbia Mathematics Assessment instruments for 
Grade 4 consisted of four student booklets each containing 40 achievement items 
drawn from a pool of 129 items grouped into 12 topics in four strands. Each 
booklet also contained items designed to gather data on student background, atti- 
tudes, and classroom practices. The achievement items covered topics currently 
prescribed in the British Columbia mathematics curriculum up to Grade 4. An 
additional three items assessed what was termed "number sense". Ten achieve- 
ment items were repeated on all forms of the student booklets. 

The overall percentage correct was 5 1 percent on each of the four forms. 
Students had a greater percentage correct on items in numeration, whole number 
operations, and geometry, and a lower percentage correct on items in decimals, 
fractions, data analysis, and measurement. Within each strand and topic stu- 
dents' performance on individual items has been analyzed to determine factors 
influencing students* probability of success and to identify patterns and causes of 
errors. In general, students achieved a greater percentage correct on computation- 
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al items than on problems and applications. Differences were also seen in stu- 
dents' performance on routine single-step problems, multiple-step problems, and 
non-routine problems. 

An Interpretation Panel was convened and charged with the task of setting 
expected and desired levels of achievement for each item. Students' actual results 
tended to be somewhat lower than the Interpretation Panel's expectations, and 
were noticeably lower than the desired levels set by the Panel. 

For approximately half of the student achievement items, analyses of op- 
portunity to learn were carried out by means of items on the teacher question- 
naires. Teachers were asked to indicate whether the content needed to answer the 
item correctly had been taught in a previous year or earlier in the current school 
year, or whether it would be taught later in the year, in a subsequent year, or not 
at all. Analyses of data from these items indicated that low opportunity to learn 
ratings were often associated with relatively low student performance, and con- 
versely that high opportunity to learn ratings tended to be associated with relative- 
ly high student performance, but numerous exceptions to this generalization were 
also pointed out. 

Changes in Grade 4 students' performance from 1985 to 1990 were ana- 
lyzed with 24 items that appeared in the 1985 Assessment and were included in 
the 1990 booklets as well. The overall performance was approximately three per- 
cent lower in 1990 than in 1985- The differences in performance over time were 
small in all strands except Measurement; on some items the performance im- 
proved while on others it declined. 

Analyses of correlations between students' achievement and their responses 
to background questions and questions about beliefs and attitudes towards mathe- 
matics and about instructional practices in mathematics classes were carried out. 
Differences in achievement between boys and girls and between students in differ- 
ent programs were very small. Students who demonstrated positive attitudes gen- 
erally had higher achievement titan students with less positive attitudes. It was 
found that traditional teaching practices such as review and discussion of home- 
work, teacher demonstration of content, individual seatwork, and help for indi- 
viduals were very prevalent, and that students who reported experiencing tradi- 
tionally taught classes had higher achievement than students who reported 
frequent occurrence of non-traditional practices such as use of concrete manipula- 
tive materials, use of calculators, and work in small groups. These correlations do 
not necessarily indicate a causal relationship between instructional practices and 
student achievement. 
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The results of the 1990 Provincial Assessment of Mathematics for Grade 
7 are presented and discussed in this chapter. First, the instruments used are 
briefly discussed. This is followed by a description of die student population in- 
cluding information gained from scales dealing with students* attitudes towards 
mathematics and their reports of instructional practices. Achievement remits and 
Interpretation Panel observations are presented for each strand and topic Stu- 
dent performance on Herns dealing with number sense and non-routine problems 
is discussed, and this is followed by information on changes in achievement be* 
tween 1985 and 1990. Achievement results by reporting category axe then dis- 
cussed. A summary is found at the end of die chapter. Sample items have been 
used to exemplify points n*ade throughout the text but space limitations do not 
allow every item to be presented. All percentages in the chapter have been round- 
ed to the nearest whole percent. 

The Grade 7 Interpretation Panel examined ail of the items in the assess- 
ment booklets individually and then as a group assigned to each item the expect- 
ed percentage and desired percentage of the students who would get the item cor- 
rect. The Panel then compared the actual percentage of students who answered 
the items correctly and commented on student performance. 

Each Grade 7 mathematics teacher completed one of three forms of a 
teacher questionnaire. This questionnaire contained, among other things, ques- 
tions designed to gather information about students' opportunity to learn the 
mathematics necessary to answer assessment items correctly. The opportunity to 
learn information is disaissed in the section describing the instruments and also 
in the discussion of individual items in the strand and topic sections where ap- 
propriate. 

As explained in Chapter 2, the Panel was also given the assessment items 
assigned to four categories. The categories grouped items according to the prob- 
ability that students of varying abilities were expected to answer the items correct- 
ly. Broadly speaking, the categories are descriptions of what si jdents of varying 
abilities can do. This procedure is a departure from that followed in the past 
three assessments. 

Description of the Instruments 

There were 142 achievement items contained in the Grade 7 student 
booklets. Of these 142 items, 138 were used to measure student achievement in 
six strands: Whole Numbers, Rational Numbers, Data Analysis, Geometry, 
Measurement! and Algebra. The strands were further divided into a total of 
eighteen objectives. Items were chosen to correspond to intended learning out- 
comes up to Grade 7 as listed in the Mathematics 1-8 Curriculum Guide (1987) 
published by the British Columbia Ministry of Education. The remaining four 
items do not strictly match intended learning outcomes and were selected to eval- 
uate what was termed "number sense*. 
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The 142 achievement items were distributed among four forms, A, B, C, 
and D, so that the estimated difficulties for each form were approximately equal. 
Each booklet contained roughly the same number of items from each strand. Of 
the 40 achievement items in each booklet, six items, one in each strand, were 
common to all forms. 

Each student booklet contained seven common background questions. 
Stu ients were asked to report their gender, age, program (English, Early or Late 
French Immersion, or Programme-cadre de Jranfais) and language of instruction. 
Thiee other questions requested information about students' opinions regarding 
the usefulness of mathematics for getting and keeping a job. 

Students' attitudes towards topics in school mathematics we - measured 
with twelve questions distributed among the four booklets. These questions asked 
the degree to which students felt that particular topics in school mathematics 
were important, difficult, or enjoyable. Forms A and B each contained four of 
these questions and Forms C and D repeated the remaining four. 

Nine items were used to gather information about classroom praaices in- 
cluding the use of calculators and computers, teacher use of blackboard and over- 
head projector, use of manipulate ves, small group and individual work, review of 
homework, and use of the textbook. Forms A and B each contained three of the 
items and Forms C and D repeated the remaining three. 

Organization of Achievement Items 

All achievement items were multiple-choice and had five response choic- 
es. Four of the choices were possible answers and the fifth was "1 don't know." 
Students marked their answers on answer sheets constructed specifically for the 
assessment. 

About 400 test items were developed during the spring of 1 989. Many 
items were written specifically for this assessment, but some were drawn or adapt- 
ed from a number of sources including those items made public by the National 
Assessment of Educational Progress (NAEP) in the United States, the Ontario 
Assessment Instrument Pool for Mathematics, Intermediate Division, and items 
developed previously for the Provincial Learning Assessment Program of the B.C. 
Ministry of Erluntion. Some items, designated as change items, were repeated 
from the 1985 Assessment. 

Items were categorized into Knowledge, Comprehension, Application, or 
Problem Solving in order to ensure that a reasonable range of item types were 
represented in the booklets. All items were reviewed by the Advisory Committee 
and by Review Panels in Richmond and Prince George in the spring of 1989. 
New or modified items were pilot tested in the fall of 1 89. Table 5-1 shows the 
distribution of items by strand and cognitive level. 

Forty-four items which appeared in the 1990 Mathematics Assessment 
were drawn from the 1985 Assessment instruments and can therefore be used to 
measure changes in student achievement between 1985 and 1990. These items 



Grade 7 Results 



Tabic 5-1. 
Distribution of 
achievement 
items by 
cognitive level 



Strand 


Knowledge 


Comprehension 


Application 


Problem Solving 


Total 


Whole Numbers 
Rational Numbers 
Data Analysis 
Geometry 
Measurement 
Al ^» 


6 
23 
5 
9 
4 
4 


7 
8 
7 
6 
3 
11 


16 
5 
6 
6 
0 


i 
i 

2 

0 

2 

3 

1 


17 
49 
17 
23 
16 
16 


Toral 


51 


42 


36 


9 


138 



were organized into eight change categories. Results are discussed later in the 
chapter. 

Opportunity to Learn 

Teachers were asked to respond to a series of questions designed to gather 
information about whether or not students had had the opportunity to learn 
«rvn mathema i ,cs r f flect f d ^ «wns in the assessment booidets. A total of 
59 O a items were distributed among the three teacher questionnaires, 20 items 
per form, with one item repeated on two questionnaires. Teachers were asked to 
rev.ew each ,tem and estimate the percentage of the students in their classes who 
would get the item correct and also to indicate whether or not they had taught 
the mathematics necessary to answer the item correctly. There were five achieve- 

6 r^TJZ ZZ S^i™ ^ t 00 * 1 °- 20% * 2M0% ' 41-60%, 
01-80%, and 81-100%. The teachers also chose among the following statements 
to indicate whether or not the mathematics had been aught: 

It was done in a previous school year. 

It was done during this school year. 

It will be done later this year. 

It will be done in a subsequent year. 

It will not be done for reasons not listed here. 

The OTL results are summarired in Table 5-2. Not all strands or topics 
were sampled equally. For reporting in the table the items are grouped by topic if 
there were five or more items for that topic. Note that the thrl pKm^S 
items that appeared on the teacher questionnaires have been removed Zm 
SnKh shown separately as is the single Number Sense item. The table 
contains the number of items in each grouping. 

The data in this tabic point up some disturbing trends. The assessment 
was administered in the week of May 14-18, 1990. At that time the"! 
29 school days or 15 percent of the school year remaining. According tTthe : 

arelSlol ?T^^ htt 7^ da * * geometry^and algebra 
are allotted 10, 10, 12, and 8 percent of the instructional time respectively hap- 
pen that some teachers would not finish the prescribed curriculum byihe encf 
of the school year. Of greater concern is the observation that 16 percent of the 
readier* beheve that integers will be covered in a subsequent grade or not at all 

°Jft \»™ " «fir geometry and data anal- 

ysis and yet all of the items reflect prescribed curriculum for Grade 7. 

! f ■*> 
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Table 5-2. 
Opportunity to 
learn (percent 
responding when 
mathematics 
content was 
taught). 



. . Done in Done Later Next Will not 

Number ious ^j, ^ year year or be done 
of items y^j. 

(%) (%) (%) later (%) (%) 



Operations 
with Whole 

Numbers/Theory 4 
of Numbers 

Fractions 3 
and Decimals 

Topic 2.3: 

Ratio, Proportion, 7 
and Percent 

Topic 2.4: 7 
Integers 

Strand 3: 10 
Data Analysis 

Topics 4.2 & 4.3: 
Similarity & 8 
Analytic Geometry 

Strand 5: 8 
Measurement 

Strand 6: 8 
Algebra 

Problem Solving 3 

Number Sense 1 



4 



86 



87 



3 
5 
9 

11 
10 



74 20 



40 39 



36 30 



35 29 



80 



69 18 



63 
31 



12 
45 



7 
7 



12 



13 



13 



11 

3 



13 



13 



3 

11 
14 



Description of the Population 

All students enrolled in Grade 7 except those identified by school princi- 
pals as unable to respond to a paper-and-pencil test were required to complete 
one of the multiple-choice assessment booklets. Only students designated as de- 
pendency handicapped, moderately mentally handicapped, severely and pro- 
foundly handicapped, or autistic were to be excluded. Principals were instructed 
to ensure that all students in the English program, the EaHy and Late F.ench im- 
mersion programs and in Programmi <adre de fran$ai$ classes were included. 

Age, Gender, Program, and Language of Instruction 

TJ - data show that the majority of students in Grade 7 were either 12 or 
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13 years old at the time that the assessment was conducted: 50 percent and 45 
percent respectively. Less than 1 percent of the students reported ages undo 1 12 
years and Jess than 5 percent reported ages over 1 3 years. The numbers of boys 
and girls were almost equal* 

British Columbia offers three distinct programs of instruction other than 
the regular Grade 7 program in English: Early French Immersion, Late French 
Immersion* and Pr^ramrm-cadre at jranfah. The English program enrolls 93 
percent of the students responding to the assessment. Early French Immersion, 
Late Immersion* and Programme-cadrr enroll 4 percent, 2.5 percent, and 0.5 per- 
cent respectively. 

The assessment booklets were translated into French for those students 
whose language of mathematics instruction was French. Just over 5 percent of the 
students responded to the booklets in French. 

Mathematics and Jobs 

Students were asked three questions regarding the importance of mathe- 
matics in getting and keeping a job. They were asked whether or not one needed 
to be able to do mathematics to get a good job, whether or not most people used 
mathematics in their jobs, and whether or not when they left school they would 
like a job which required them to use mathematics. The responses are summar- 
ized in Table 5-3. 



Table 5-3. 
Mathematics 
and jobs: 




Agree or 
Strongly Agree 


Disagree or 
Strongly Disagree 


(percents). 


You have to be able to do mathematics 
to get a good job. 


89 


5 




Most people use mathematics in their 
jobs. 


87 


5 




When I leave school, I would like a job 
where I have to use mathematics. 


42 


20 



Responses to these items indicate that most students believe that an abili- 
ty to do mathematics is necessary to get a job, yet less than half of the students 
would like to have a job that requires the use of mathematics. 

When the responses to these items are analyzed by gender, there is little 
difference in the pattern of responses for the questions regarding the necessity to 
be able to do mathematics to get a job and the use of mathematics in jobs. For 
the third item which asked whether or not the student would like a job that re- 
quired the use of mathematics, 45 percent of the boys responded positively com- 
pared to 39 percent of the girls. 
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Topics in School Mathematics 

Students responded to nine items distributed among the four booklets re- 
garding topics in school mathematics. Students indicated how important they felt 
each topic was, how easy they found each topic, and how much they liked each 
topic The responses were made on five-point scales which ranged from "not at 
all important" to'very important", "very difficult* to "very easy", and "dislike a 
lot" to "like a lot". Students were instructed to omit responses if they did not 
know what a topic meant. Results from these items are found in Table 5-4. The 
percentages reported in the table are the sums taken over the two positive points 
of each scale:* very important" and "important"; "very easy* and"easy"; and "like 
a lot" and "like" and over the two negative points of each scale: "not at all impor- 
tant" and "not important"; "very difficult" and "difficult"; and"dislike a lot", and 
"dislike". 

Student responses to the items on this scale indicate that the majority of 
students feel that all of the topics listed are important and that the traditional 



Table 5-4. 
Student attitude 
toward topics in 
school 
mathematics 
(percent). 





Important/ 
Not Important 

* ^*- F » * P I nun 


Easy/ 
Difficult 


Like/ 


Learning geometry 


70/10 


60/21 


57/24 


Working with data and graphs 


72/ 8 


58/17 


57/19 


Learning to use calculators 


75/15 


93/ 2 


84/ 5 


Learning strategies for problem solv- 
ing like looking for patterns and mak- 
ing models 


75/ 8 


38/32 


46/30 


Adding, subtracting, and multiplying 
fractions 


83/ 6 


72/12 


56/ 5 


Adding, subtracting and multiplying 
decimals 


86/ 4 


73/12 


56/ 5 


Working with percent* 


87/ 3 


59/ 17 


56/20 


Learning about estimation 


72/11 


76/ 8 


52/25 


Memorizing basic fans 


91 / 2 


65/17 


50/24 


Solving equations 


89/ 3 


59/18 


53/26 


Working with perimeter, area, and 
volume 


77/ 7 


60/21 


50/30 


Working with integers 


57/ 9 


47/15 


40/20 
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topics of basic facts and computation with fractions and decimals are of the great- 
est importance. Working with integers, learning geometry, working with data 
and graphs, and learning about estimation are given the lowest importance rat- 
ings. This ranking of topics by importance is consistent with findings in the 1985 
Assessment. 

Students find learning to use calculators, computation, and estimation 
the easiest topics, and learning problem-solving strategies, geometry, perimeter, 
area, and volume the most difficult. Students also tend to dislike these topics 
which they find difficult. Once again, these findings arc consistent with similar 
data collected in the 1985 Assessment. 

When the attitude data are analyzed according to gender, there are only 
minor differences between boys' and girls' attitudes about the mathematics 
learned in school as measured in the Mathematics in School scale. Hie differenc- 
es in attitudes are each less than five percentage points on all topics except for 
problem-solving strategies and perimeter, area, and volume. Boys reported, by a 
margin of about seven percentage points, that they enjoyed these topics more 
than girls. 

Classroom Practices 



Students responded to nine items dealing with classroom practices dis- 
tributed among the four booklets. Each booklet contained three of the items. 
Students were instructed to think about their mathematics classes during a typi- 
cal school week and indicate whether the activity took place "Almost every day", 
"Often", "Sometimes", "Rarely", or "Never". The items and student responses 
are summarized in Table 5-5. The percentages for "Frequently" are sums taken 
across the responses for "Almost every day" and "Often", the percentages for 
"Seldom" are sums taken across the responses for "Rarely" and "Never". 



Table 5-5. 
Frequency of 
classroom 
practices. 
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Frequently 


Seldom 


We use computers in our mathematics class. 


5 


85 


The teacher helps individual students. 


73 


6 


We review our homework and discuss 
solutions. 


77 


8 


The teacher shows us what to do on the 
blackboard or overhead projector. 


81 


8 


We work individually from our textbooks or 
on other exercises the teacher assigns. 


83 


5 


We use calculators. 


19 


46 


We have quizzes or tests. 


39 


11 


We work in small groups. 


31 


43 


We use objects like blocks, counters, 
fractions bars, and geoboards. 


4 


83 



? it; 
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Students' responses to the classroom pracrces items suggest that most 
Grade 7 mathematics classes are fairly traditional, with time for review of home- 
work, teacher lecture, and then individual seatwork and help from the teacher. It 
is dear that from these student reports that there is little use of manipulative ma- 
terials or calculators in classes and that computers are almost never used in math- 
ematics classes. 

Levels of Student Performance 

Chapter 2 contains an explanation of how items were categorized into 
performance levels. The Interpretation Panels examined the items in each of the 
levels and characterized student abilities as evidenced by the items in the catego- 
ry. Hie Interpretation Panel's descriptions are found below. 

Category 1 

Students are able to solve exercises involving place value, subtraction of 
mixed numerals, and multiplication of whole numbers, and they can rename 
numbers and fractions or ratios. They understand properties of angles involving 
measurement and congruency and can solve one-step problems involving length* 
volume, and capacity. An estimated 98 percent of Grade 7 students would cor- 
rectly answer (at least 7 times out of 10) the least difficult item in Category 1. 

Category 2 

In addition to Category 1 , students are able to perform simple operations 
with proper fractions and sight multiplication with powers of ten. They can re- 
name percents as fractions or decimals and can use percent in problem solving. 
They can display and interpret data using bar graphs, broken line graphs, or cir- 
cle graphs. They are able to apply geometric terms, use estimation skills to deter- 
mine area and mass, and rename metric units. They can translate written state- 
ments into algebraic expressions and can solve whole number algebraic equations. 
An estimated 66 percent of Grade 7 students would correctly answer (at least 7 
times out of 10) the least difficult item in Category 2. 

Category 3 

In addition to Category 2, students can use expanded notation, standard 
form, estimation, and can perform order of operations with whole numbers and 
decimals. They can solve two-step problems involving ratio, multiples, area, or 
mass. They can calculate the area of rectangles and triangles and apply properties 
of symmetry and similarity. They can perform transformations and can deter- 
mine the coordinates of an image after a transformation. They can display data 
using frequency tables and interpret the median of a set of data. They can solve 
problems using charts, lists, diagrams, and can identify patterns, They can use in- 
verse operations to solve percent and algebraic equations. An estimated 40 per- 
cent of Grade 7 students would correctly answer (at least 7 times out of 10) the 
least difficult item in Category 3. 

Category 4 

In addition to Category 3 above, students are able to solve a variety of 
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multi-step problems. They can identify mode or median from data and interpret 
data displayed on a stem-and-leaf plot. They can locate coordinates on a Carte- 
sian plane. An estimated 5 percent of Grade 7 students would correctly answer 
(at least 7 times out of 10) the least difficult item in category 4. 

Achievement Results 

Strand 1: Whole Numbers 

By the end of Grade 7 students are expected to be proficient in the four 
basic operations of addition, subtraction, multiplication, and division with whole 
numbers. Students are also expected to understand number concepts and to be 
able to apply these skills and understandings in real world situations. The Whole 
Numbers strand is divided into three topics: Place Value, Operations, and Theo- 
ry of Numbers. The organization of the items by topic is shown in Table 5-6. 



Number Mean Percent Number of Items 

Topic of Items Correct Meeting Ex pectations 

1.1 Place Value 5 72 4 

1.2 Operations 6 74 5 

1.3 Theory of Numbers 6 42 2 
Total 17 62 11 



Table 5-6. 
Grade 7: 
Whole Numbers. 



Topic 1.1: Place Value 

The place value topic consisted of five items. Student achievement on 
two of the five items either met or exceeded the Interpretation Panel's expected 
level of performance and two of the items met the Panel's desired level of perfor- 
mance. Item A02, shown below, is typical of items in this topic. It is also a 
change item, that is, an item which appeared on the 1985 Assessment. Items are 
identified by the number on the form on which they appeared. Therefore Item 
A02 is the second item appearing on Form A. The asterisk indicates the correct 



Item A02 As of June 1 , 1 976. the population of Canada was 22 589 4 1 6. 
Round off 22 589 416 to the nearest ten thousand. 

% of students 



(1985-69%) 



A) 


22 580 000 


5 


B) 


23 000 000 


8 


C) 


22 600 000 


10 


D) 


22 590 000 


75 


E) 


1 don't know 


2 
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response. 

The Panel was quite satisfied with student achievement on items in this 
topic The only item on which students did not perform up to the Panel's expec- 
tations was Item B04 which required students to state the decimal equivalent of a 
number expressed in expanded notation with exponents. 

Topic 1.2: Operations 

The six items in this topic required students to add, subtract, multiply, 
and divide whole numbers and to apply those operations in real life situations. 



Item CO 5 Ms. Brown borrowed $3500 from the bank. She agreed to re- 
pay the loan in 36 monthly payments of $180. How much 
money in total was repaid? 



A) 


$216 


3 


B) 


$3680 


10 


C) 


$37165 


5 


D) 


$6480 


76 


E) 


I don't know 


6 



Student performance on five of the six items met or exceeded Panel expectations. 
Item C05 is an example of these items. 

The one item which did not meet the Panels expectations involved esti- 
mating a product of four decimal numbers. This item was repeated on all forms: 
A05, B05> C07, and D05» and is shown below. The low proportion of students 
choosing the correct answer and the high proportion of students selecting "I 
don't know" is surprising given that 90 percent of the teachers indicated on the 

Item A05 Estimate the product: 975 x 1 1.34 x 2.9065 x 8.910 

% of students 



A) 


3000 


52 


B) 


2000 


23 


C) 


300 


8 


D) 


200 


5 


E) 


1 don't know 


12 



teacher questionnaires that the mathematics required to answer this item had 
been taught or reviewed during the school year of the assessment. 

In general the Panel felt that student performance on whole number op- 
erations was reaching their expectations, especially the performance on applica- 
tions questions, in particular* given that one was in the relatively unfamiliar con- 
text of banking and loans. The Panel suggested, however, that more attention be 
paid to teaching students techniques for estimating. 
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Topic 1.3: Theory of Numbers 

There were six items in the number theory topic. Two of the items re- 
quired students to evaluate expressions using the rules for order of operations and 
student achievement on these items did not meet Pane! expectations. Only 12 
percent of the students correctly answered item ACM which is reproduced below. 
This performance is consistent with student performance on the 1985 Assess- 
ment where only 1 1 percent of the students answered this item correctly. The 
Panel was of the opinion that the reason for die poor performance on this item 
was due to the implied multiplication. If the multiplication sign had been includ- 
ed, they felt that performance would have been better. This opinion was borne 
out in part by the fact that performance on Item B03 which was more involved 
and had nested parentheses was answered correctly by 42 percent of the students. 
Of further interest is the fact that student performance on items requiring stu- 
dents to evaluate algebraic expressions where multiplication is implied in terms 
such as 3a, was generally satisfactory. It should also be noted that 86 percent of 
the teachers indicated that the mathematics needed to answer this item correctly 
was taught earlier in the school year and that over half of the teachers expected 
more than 60 percent of the students to answer this item correctly. The Panel 

Item A04 The value of 3 ♦ 4(5 » 2) is 

% of students 

A) 25 8 

B) 26 5 

C) 31 12 * (1985- 11%) 

D) 49 49 

E) 1 don't know 25 

recommended that teachers spend more time on evaluating expressions and the 
distributive property. 

Three of the remaining four number theory items assessed students' 
knowledge of prime numbers, least common multiple, and greatest common fac- 
tor. Generally the Panel was of the opinion that number theory is one of the least 
relevant topics in the curriculum and that it is of little significance. Even so, OTL 
data suggest that most teachers teach this content and student performance on 
straightforward items approximated Panel expectations and in one case exceeded 
expectations. 

The last item in this topic, D04, was a problem-solving item involving 
bacteria population doubling each hour for six hours. Most students chose simply 
to multiply 6 and 1 5. Some Panel members commented that if students were 
taught problem-solving skills such as making a table or list, achievement would 
have been higher. 
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Item D04 



The number of bacteria in a jar doubles every hour. If there are 
1 5 bacteria in the jar at noon, how many will be in the 
jar six hour later? 



% of students 



A) 


156 


13 


B) 


90 


43 


C) 


180 


10 


D) 


960 


30 


E) 


I don't know 


4 



Table 5-7. 
Grade 7: 

Rational Numbers. 



Summary 

The Panel felt that performance on the irems in the Whole Numbers 
strand indicated that students understood place value concepts and could calcu- 
late with whole numbers and apply operations with whole numbers. Students 
had some difficulty with estimation and the Panel recommended that teachers 
emphasize techniques for estimating answers. Student performance did not meet 
expectations for evaluating an expression involving order of operations. The Pan- 
el recommended that teachers spend mote time teaching evaluation of expres- 
sions and the distributive property. 

Strand 2: Rational Numbers 

It is intended that, by the end of Grade 7, students will have a grasp of 
many of the concepts underlying decimal fractions, common fraaions, ratio, pro- 
portion, and percent and that they will have been introduced to the topic of inte- 
gers. Students are expected to be able to apply these skills and concepts. Items in 
the Rational Numbers strand were organized into four topics. Table 5-7 shows 
this organization. 





Topic 


Number of 
Items 


Mean Percent 
Correct 


Number of 
Items meeting 
Expectations 


2.1 


Decimal Fractions 


11 


60 


7 


2.2 


Common Fraaions 


12 


54 


3 


2.3 


Ratio, Proportion & Percent 14 


60 


10 


2.4 


Integers 


12 


49 


4 




Total 


49 


56 


24 



Topic 2.1: Decimal Fractions 

Items in this topic assessed students' understanding of decimal concepts, 
their ability to compute with decimal numbers, and their ability to apply compu- 
tations in real-world settings. Students had some difficulty identifying the largest 
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decimal number in a set. They also had difficulty converting a decimal to a com- 
mon fraction in lowest terms. However, if unreduced answers had been accepted, 
then almost 80 percent of the students answered correctly. 

Student performance on a decimal subtraction item and on an item indi- 
cating an understanding of the relationship between multiplying and dividing by 
a power of ten met Panel expectations. Students' achievement on an hem requir- 
ing multiplication by a power of ten less than one and on an item on decimal di- 
vision railed to meet expectations. On the other hand, student achievement on 
three of the four items requiring students to use decimal operations in one-step 
applications met or exceeded expectations. One application that required decimal 
division did not meet expectations. Panel members pointed out that students 
tended to do better on items picturing more re. '-life situations, particularly if 
money was involved. Item BIO, reproduced below, is one such item. 



Item BIO There r.re 25 students in Mary's class. The class goes on a 
field trip to the museum. If tickets cost $2.85 each, what 
is the total cost of tickets for the class? 

% of students 



A) 


$8.77 


1 


B) 


$19.95 


3 


C) 


$71.25 


90 


D) 


$91.20 


3 


E) 


1 don't know 


2 



Panel members felt that overall students were achieving ac a reasonable 
level in topics involving decimal fractions; however, it appears that decimal divi- 
sion requires additional attention. As will be shown later in the chapter, student 
performance on items in this topic exceeded performance on the 1985 Assess- 
ment. This appears to mirror the increased emphasis on decimals in the revised 
curriculum put in place since the last assessment 

Topic 2.2: Common Fractions 

Students responded to 12 items in which they had to reduce fractions to 
lowest terms, convert a common fraction to a decimal* add, subtract, and multi- 
ply fractions, and apply fraction operations. Fraction operations have been de- 
emphasized in the revised curriculum *nd student performance on items repeated 
from the 1985 Assessment was slightly below 1985 lewis overall. 

Student performance fell well below Panel expectations on items involv- 
ing convening a fraction to a decimal and on identifying the largest fraction in a 
set, Students did meet expectations on reducing 8 /j2 to lowest terms. 

Students did not meet Panel expectations on two out of three items in- 
volving adding or subtraaing simple fractions and mixed numerals. Item C03 is 
one of those items. Half of the students answered this item correctly, but one- 
third of them simply added numerators and denominators together. It should be 
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pointed out, however, that it is unclear from the curriculum guide whether or 
not such an item is actually covered in the revised curriculum. 



Item C03 Add: U 2 





♦ V 3 


% of students 


A) 




34 


B) 


v 5 


8 


C) 


v« 


5 


D) 




51 


E) 


1 don't know 


2 



Note : 
In the assessment 
booklets, fractions 
were printed in verti- 
cal format. 

(1985 - 59%) 



Similarly, student performance on four applications items were below 
Panel expectations. One application involved division and 37 percent of the stu- 
dents answered correctly. Division by a proper fraction is not strictly pan of the 
revised curriculum but over 80 percent of the teachers indicated on the teacher 
questionnaire that the mathematics needed to answer this item correctly was 
taught during the school year or a previous year. The three remaining items were 
two-step applications involving multiplication of fractions and addition or sub- 
traction. Item A09 is typical of these items. In this item, it appears as though al- 
most a third of the studenrs completed the first operation correctly then failed to 
perform the second operation. 



Item A09 John had 12 baseball cards. He gave V3 of them to J im. 
How many does John have left? 

% of students 



A) 
B) 



4 

6 



C) 8 

D) 9 

E) I don't know 



29 
4 
49 
16 

2 



* (1985-41%) 



The Panel recognized that fraction operations have been de-emphasized 
in the revised curriculum but they had expected better performance on most of 
the items in this topic Recognizing that teachers are currently in transition be- 
tween the two curricula, rhey recommended that teachers take more care teach- 
ing fraction concepts. 

Topic 2.3: Ratio, Proportion, and Percent 

Students responded to 14 items in this topic which assessed students' 
ability to find equivalent ratios, convert among fractions, decimals, and percent, 
solve percent exercises, and apply concepts of ratio and percent. Overall students 
met or exceeded Panel expectations on 1 0 of the items. 
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Students showed relatively strong performance on an item requiring them 
to find an equivalent ratio and another in which they determined an equivalent 
rate. Three items required students to convert among decimals, common frac- 
tions, and percents. Student performance was less than expected on these items. 
On Item D14, 60 percent selected the correct response. Teachers indicated on 
the questionnaire that 85 percent of the students had been taught tl/i mathemat- 
ics necessary to answer the question correctly and 70 percent of the teachers pre- 
dicted a performance of over 60 percent. 



hem D14 What is 90% written as a decimal fraction? 

% of students 



A) 


0.09 


11 


B) 


0.9 


60 


Q 


9.0 


6 


D) 


90.0 


20 


E) 


I don't know 


2 



Student performance met expectations on an item on which students had 
to find a percent of a number and on another where students were asked to iden- 
tify a 10 percent discount. Half the students could find what percent 13 is of 20. 
This performance was just at the Panel's expected level. This is consistent with 
data from the teacher questionnaire where over half of the teachers expected a 
performance less than 60 percent and less than two-thirds indicated that students 
had been taught the mathematics necessary to answer the question correctly. 

On the other hand, students appear to have a good grasp of the concept 
of more and less than 100 percent. Sixty-four percent answered Item Bl 5 correct- 
ly, more students than the Panel had expected to answer correctly. 



Item B15 The number a is larger than the number k Therefore 

% of students 



A) a is less than 1% of b 6 

B) a is less than 100% of b 6 

C) a is exactly 100% of b 8 

D) a is more than 100% of b 64 * 

E) I don't know 17 



Five items on this topic were applications of proportion and percent. Stu- 
dent achievement on three of the items met Panel expectations. One of these 
items, A12 is shown below. This is a relatively difficult ratio problem requiring 
two steps. Student performance just matched Panel expectations. The Panel's de- 
sired level would have been reached if some students had not neglected to per- 
form the second step in the problem. These students chose the second detractor, 
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Item A12 



A machine seals 225 boxes in 3 hours. There ate 1000 
boxes to seal. How many will be left unsealed after an 8- 



hour shift? 



% of fltidents 



A) 400 50 

B) 600 23 

C) 800 9 

D) 925 6 
£) I don't know. 1 1 



Student achievement on the fourth item, 78 percent correct, exceeded 
both the expected and desired levels of performance as well as 1 985 performance. 
In this item, students were required to find the scale distance on a map given the 
scale and the actual distance. In the fifth item students were given the ratio of 
girls to boys and the total number of persons. They then had to determine the 
number of girls. Only 36 percent of the students were able to answer correctly. 
Data from the teacher questionnaire shows that 70 percent of the students had 
been taught the mathematics necessary to answer the question correctly and 
three-quarters of the teachers expected a performance level greater than that at- 
tained. 

The Panel was pleased with student achievement on the items in this top- 
ic although it is dear that the relationships among common fractions, decimals, 
and percents need to be emphasized more. 

Topic 2.4: Integers 

Integers is a new topic for Grade 7 according to the revised curriculum. 
Data from the teacher questionnaire indicate that for over half of the students 
this topic was not taught prior to the assessment. The Interpretation Panel also 
pointed out that at least one of the prescribed texts does not cover integer opera- 
tions and that the supplemental material required may not be used by all teach- 
ers. Given these factors, the relatively low student performance on many items, 
particularly those involving computation with integers, is not surprising. 

Students performed at the Interpretation Panel's expected level in identi- 
fying an opposite and comparing the size of zert, with any negative number. Stu- 
dents did not perform at the expected level on items that required them to identi- 
fy the proper use of a negative number in describing a physical situation, to 
compare temperatures, or to place a negative integer on the number line. 

With regard to integer operations, two-thirds of the students correctly 
added (-6) + 4 but less than a quarter of the students were able to correctly an- 
swer simple integer multiplication or division questions. Surprisingly, student 
performance on applications involving integers exceeded that on simple computa- 
tions. Item B18 is typical of the three applications items. Almost half of the stu- 
dents answered this item correctly. This was lower than Panel expectations but 
double the performance on the multiplication and division items. 
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Item B18 The temperature went from 5°C to -7°C over a period of 
2 days. What was the average temperature change per 
day? 

% of students 



A) 


-6 degrees 


45 


B) 


-1 degree 


16 


C) 


1 degree 


17 


D) 


12 degrees 


15 


E) 


I don't know. 


6 



The Pane! recommended that integers be taught earlier in the year and 
that teachers make use of supplementary materials if *ie topic is not adequately 
covered in the text series used. They also suggested that integers be taught with 
reference to real-life situations as much as possible, 

Summary 

The Interpretation Pane! felt that student achievement on decimals, com- 
mon fractions, and ratio, proportion, and percent was satisfactory but that 
achievement in integers was below expectations. Within each topic they had 
some specific recommendations. In particular, the Panel felt that decimal division 
requires additional attention as do fraction concepts and the relationship among 
fraction, decimal, and percent forms of rational numbers. 

Poor performance on integer items may be due to the fact that many 
teachers had not taught integers prior to the assessment in May. It also appears 
from the teacher questionnaire data that a sizable proportion of teachers, approxi- 
mately a quarter, feel that integer muitiplication and division is a topic for later 
grades. The Panel recommended that teachers ensure that they teach integers and 
make use of supplementary materials if the topic is not adequately ci *ered in the 
text series that they use. 

Strand 3: Data Analysis 

Data Analysis is a strand that has been given increased emphasis in the re- 
cent curriculum revision. By the end of elementary school students should be 
able to collect data from both primary and secondary sources, organize the data 
into tables charts, and graphs, recognize bias, and discuss the use and misuse of 
statistical information. Students should be able to classify data, interpret and dis- 
cuss the reasonableness of results, solve problems with tables and graphs, and 
solve problems involving simple statistical notions such as mean, median, and 
mode. Student ; are also expected to have a grasp of simple probability concepts. 
The 17 items in the strand were organized into three topics which reflect those 
specified in the Mathematics I -8 Curriculum Guide (1987). Table 5-8 shows the 
organization of items by topic. 
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Table 5-8. 
Grade 7: Strand 3 
Data Analysis. 



lOpic kNuinDCf or 

Items 


Mean rercent 
Correct 


iNumDcr or 
Items meetinp 
Expectations 


3.1 Collecting data 5 


66 


2 


3.2 Organizing & displaying data 6 


47 


3 


3.3 Interpreting data 6 


52 


4 


Total 17 


54 


9 



Topic 3.1: Collecting Data 

In this topic students responded to items dealing with data collection by 
probability experiment and questionnaire, recognition of the difference between 
a population and a sample, and recognition of bias in data collection. Student 
performance met Panel expectations on an item for which one had to choose the 
most appropriate spinner to conduct a probability experiment and on an item for 
which students had to : denrify which population a sample representtd. Student 
performance was less than expected on two items regarding the construction of a 
questionnaire. Item C22 which is reproduced below is one of these items. Stu- 
dents also did not perform as well as expected on an item involving a discussion 
of bias in a sample. 



ltemC22 



You are designing a questionnaire to determine the kinds 
of pets that Grade 7 students have at home. Which set of 
questions is most appropriare to ask children outside a mo- 
vie theatre? 

% of students 

A) What grade are you in? 

What pets do you have? 67 * 

B) Do you have a dog? 

Do you have a cat? 1 1 

C) How old are you? 

What animals do you like best? 1 4 

D) What pets do you own? 

Are you a boy or a girl? 5 
£) 1 don't know. 2 



The Panel felt that student achievement was satisfactory overall, given the 
complexity of the questions asked. It also appears from the teacher questionnaire 
data that half of the students had not yet studied this material in class. 

Topic 3.2: Organizing and Displaying Data 

The six items in this topic assessed students' ability to construct a fre- 
quency table, a bar graph, and a stem-and-leaf plot and to predict the outcomes 
of a probability experiment. Student achievement reached Panel expectations on 
the bar graph item and fell well short of expectations on constructing a table and 
a stem-and-leaf plot. On the stem-and-leaf plot item, D23, shown below, 42 per- 
cent of the students chose "I don't know". This is in line with the data gathered 
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from teacher questionnaires that show that 28 percent of the teachers believe that 
this topic belongs in a subsequent year and a further 35 percent believe that it 
./ill not be taught at all. 



Item D23 



Here is a stem-and-kaf plot of scores on a mathematics 
test. Which list of scores matches the stem-and-ieaf plot? 



7 
8 
8 



A) 
B) 
Q 
D) 

e; 



% of .students 
1, 1.2,3,3,5.5,7,8 6 
1, 1,2,3,3,4,5,5,5,6,7,7,8,8,9 12 
53,61,57,72,48,83,85,91 14 
53, 61, 65, 67, 72, 74, 78, 82, 84, 88, 91 26 
1 don't know 42 



Students' performance on an item on which it was necessary to state all 
the possible outcomes of the toss of two dice and on another item about the 
probability of choosing a given ball from a bowl was below Panel expectations. 
This poor performance may be explained by the fact that 40 percent of the teach- 
ers claimed that this material would be covered later in the school year. A further 
33 percent said that the material would be taught in a later grade or not at all. 
The Panel stated that the mathematics necessary to complere the probability item 
does not appear in one of the prescribed texts but rather in supplementary mate- 
rial. 

On the other hand, performance was up to Panel expectations on an item 
where students had to choose the spinner that would produce a given table of 
data. This item, C23, is shown below and is repeated from the 1985 Assessment. 
The proportion of students choosing the correct answer was almost identical in 
the two assessments- 
Item C23 Sparky Spencer spun a spinner 100 times and made a record of 
his results. 



Outcome 


A 


B 


C 


Number of .imcs 


5S 


30 


15 



Which spinner did he most likely use? 
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The Panel felt that more time was needed to be devoted to the topic of 
organizing and displaying data. In particular teachers should recognize that mate- 
rial not found in the text series should still be covered in supplementary material. 
The Panel was also mindful of the fact that Data Analysis is a new topic in the 
curriculum and that some time will probably be necessary for teachers to make a 
transition from the old curriculum. 

Topic 33: Interpreting Data 

Three of the six items on this topic required students to interpret graphs 
and the other three dealt with the notions of mean, median, and mode. Students 
achieved at or above Panel expectations on the graph questions, even on a graph 
where students had to read rainfall for two months from a combination bar and 
line graph and then give the difference in the two rainfall figures. 

On the three items involving mean, median, and mode, however, student 
achievement was well below expectations. The mode item, B22, is reproduced 
below. In this item a quarter of the students chose "I don't know". On the me?n 
item only 26 percent of the students correctly took the mean of 5 prices of sweat- 
ers given. The Panel remarked that it was dear that students do not understand 
the meaning of "mean" nor do they understand what "mode" is. In the final 
item, assessing the meaning of the term median, although more than half of the 
students selected the correct answer, the Panel remarked that it is possible that 
the same results would have been obtained if any of the terms mean, median, or 
mode had been used as students may interpret any of those terms to mean "half 
way". 



Item B22 ^ ne ta ^ v chart below shows the finishing times for the 
first 1 8 runners in the 5.0 km run. What is the mode of 
the finishing times? 

Time 



17 win 


II 


18 min 


111 


19 min 




20 min 




21 min 




22 min 


II 


23 min 


II! 


24 min 


ilttl 



% of students 



A) 


5 minutes 


8 


B) 


20 minutes 


20 


C) 


22 minutes 


22 


D) 


24 minutes 


34 


E) 


I don't know 


25 
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Table 5-9. 
Grade 7: Strand 4 
Geometry. 



Summary 

It appears from both the student data and the responses to the teacher 
questionnaires that Data Analysis content is cither left until the end of the year or 
not covered at all. The Panel was pleased with student performance on coffi 
data, but more time nxds to be devoted to organizing and displaying daTsw? 

£? ^fr™ " b,es ™ d 6«P^ not achKe^d 

fevels when dealing with mean, median, and mode. The Panel felt thafone^y 
to improve student achievement in the Data Analysis strand would be form- 
ers to make a conscious effort to integrate Data Analysis concepts throughout the 
cumcdumandto use the «rms mean, median, and mode co^istendylmugh 
out Teachers also need to be aware that some material such as stem-and-leaf 
plotsi may need to be covered using supplementary material if the text used does 
not contain it. 

Strand 4: Geometry 

Geometry is another strand which has received increased emphasis in the 
recent curriculum ^vision. Elements of transformational geometrfaW^uch 
more prominent. The items in the Geometry strand show this emphasis. 

Students in Grade 7 are expected to be able to classify and to identify fig- 
ures and parts of figures, both two and three dimensional, to use appropria^ 2 
cabulary. and to have an understanding of congruence and simiiarity.XidentT 

ttltaX^ S ** f e t0 transform ^ reflecting, and ro- 

tating and to be able to locate points in the coordinate plane Table 5-9 shows 
the organization of items in the Geometry strand. 





Topic 


Number of 
Items 


Mean Percent 
Correct 


Number of 
Items meeting 
Expectations 


4.1 


Properties 


9 


58 


6 


4.2 


Similarity 


9 


48 


7 


4.3 


Analytic geometry 


5 


40 


0 




Total 


23 


50 


13 



Topic 4.1: Properties 

Student achievement was at or above Pane] expectations on six of the 
nine items m this topic identifying the diameter of a circle, measuring an anele 
with a protractor, identifying congruent angles and the measures of £12? 
edg^onTX dcfinition of an enteral triangle, and stating the number of 

r;„h, Smd T had dif 5f l \ lty 6ivin 8 ^ number of P*« of parallel planes in a 
right rectangular pmm. Only 16 percent of the students gave 5 as the "correct an- 
swer, 52 percent of the students chose 6, the total numbef of faces oJS^a 

Two problem-solving items were included in this topic. On both items 

Ll>> 
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less than 40 percent of the students chose the correct solution. For Item D30 
which is reproduced below, over half of the teachers indicated that the mathe- 
matics needed to answer this question correctly had not been taught prior to the 
assessment. On the other problem-solving item, where students were asked to 
rive the largest number of small squares mat could be constructed with 34 tooth- 
picks, the Panel commented that this item may have been too time-consuming 
for this type of rest and that this kind of question was usually assigned as an en- 
richment" question. This may indicate that problem-solving strategies are not be- 
ing taught as a regular part of the mathematics curriculum. 



Item D30 



A path from P to Q can follow any route as long as it 
stays on the lines. How many paths from P to Q make 

exactly 3 turns? 

0 % of students 

A) 0 16 

B) 3 23 

C) 5 17 

D) 6 36 



E) I don't know 



8 



Overall the Panel was pleased with student performance on this topic al- 
though they suggested that, to improve student knowledge of parallel planes, 
teachers should use that vocabulary consistendy in other areas of the curriculum. 

Topic 4.2: Similarity 

Two of the nine items in this topic dealt with similar triangles and rectan- 
gles, five items with transformational geometry, and one with lines of symmetry. 
On one of the similarity items, A28 shown below, one-quarter of the students 
chose "1 don't know". On another item where students were asked to give the 
measure of an angle corresponding to an indicated angle in a simitar triangle, 23 
percent chose the answer "You cannot tell". It appears that a large proportion of 
students had not been taught this content prior to the assessment. 

Item A28 The two triangles shown below are similar. What it the 
missing length on the large triangle? 




«ft pf students 



A) 


31/3 


7 


B) 


7V2 


10 


C) 


24 


24 


D) 


30 


12 


E) 


I don't know 


25 



9 
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Student achievement reached Panel expectations on dure of the five 
items on transformational geometry. However the Panel predicted low perfor- 
mance on these items. Item B30 which is reproduced below is typical of these 
items. Panel members pointed out that spatial relationships are very difficult for 
some students and that teachers may not treat transformational geometry serious- 
ly as a topic in school mathematics. This last comment is borne out by informa- 
tion from the teacher questionnaire which indicates that 30 percent or more of 
the teachers would not teach or did not plan to teach die mathematics necessary 
to answer these items correctly. 



Item B30 In which one of the following diagrams is the second fig- 
ure a rotation of the first? 



A) j — — j B) j — 

r 1 r_j 



°"HL 'IF 

E) I don't know. 

% of students 

A) A 21 

B) B 12 

C) C 36 

D) D 24 

E) I don't know 6 



On the final item in this topic students were asked to identify the lines of 
symmetry in a rectangle. Forty-eight percent of the students chose the correct re- 
sponse and another 40 percent chose the figure that showed the lines of symme- 
try plus the two diagonals. This performance was lower than the Panel had ex- 
pected. 

Jn summary the Pane! thought that students performed well but that 
their achievement was hindered by the fact that concepts of similarity and trans- 
formational geometry are given a low priority by many teachers. The Panel felt 
that some teachers may feel uncomfortable with the topic and that it is not con- 
sidered important even though facility in geometry is valuable for other areas of 
the curriculum and for many careers. They also felt that in order to teach trans- 
formations effectively manipulative materials should be used. 

Topic 4.3: Analytic Geometry 

Four of the five items in this topic required students to locate points in 
the first quadrant of the coordinate plane. One of these items also required that 
students predict the next point following in a pattern. On the fifth item students 
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had to describe with coordinates the result of a transformation. 

Student performance on all items was lower than Panel expectations. A 
large proportion of students reversed the order of the coordinates. Item A30 is 
typical of the items and is reproduced below. Forty-six percent of the students 
chose the correct response and 34 percent chose the response associated with the 
coordinates in reverse order. On the questionnaire 52 percent of the teachers said 
that they had taught this content during the school year and a further 34 percent 
were planning to teach it later in the year. 



Item A30 Which point has the coordinates (2,3)? 
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% of students 

A) P 46 * 

B) Q 4 

C) R 9 

D) S 34 

E) I don't know 7 



On the transformation item, students were asked to predict the coordi- 
nates of a point after it had been flipped over a vertical line and then slid up two 
places. Thirty-six percent of the students selected the correct response and 21 
percent of the students chose "1 don't know". Information from the teacher ques- 
tionnaire indicates that 38 percent of the teachers had not taught the mathemat- 
ics necessary for students to answer correctly and a further 33 percent indicated 
that the material would not be covered in the school year. The poor result is 
therefore not surprising. 

Summary 

In summary, the Panel felt that the Geometry strand needed more em- 
phasis by teachers and, as much as possible, geometry vocabulary and concepts 
should be integrated with other curriculum. Transformational geometry needs 
specific attention and teachers should be encouraged to reach this topic with ma- 
nipulative materials. Student confusion over the order of coordinates needs to be 
addressed. In addition, the Panel felt that there was a need for district-level in- 
service on geometry. 
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Strand 5: Measurement 

By the end of Grade 7 students should be able to use the SI system of 
measurement for length, area, volume and capacity, mass, time, and temperature. 
Students should also be able to apply arithmetic operations to die computation 
of perimeter, area, and volume and be ible to convert from one unit to another. 
Students should also be able to apply these skills and understandings- Table 5-10 
shows the organization of the 16 items in the Measurement strand. 



Table 5-10. 
Grade 7: 
Strand 5 
Measurement. 



Topic 


Number of 
Items 


Mean Percent 
Correct 


Number of 
Items meeting 
Expectations 


5. 1 Length & area 


6 


55 


2 


5.2 Volume &C capacity 


5 


49 


2 


5.3 Mass 


5 


45 


1 


Total 


16 


49 


5 



Topic 5. 1 : Length and Area 

This topic contained six items. Student achievement did not quite meet 
Panel expectations on the item on which students had to calculate the perimeter 
of an irregular figure. On two area items student performance was markedly be- 
low expectations. Only 35 percent of the students correctly calculated the area of 
a right triangle; 40 percent chose the distractor which was simply the product of 
the lengths of the two legs of the triangle; this partem of responses almost exactly 
matches that from the 1985 Assessment. On the second area item, B33, repro- 
duced below, 35 percent of the students answered correctly and the pattern of re- 
sponses matches that of 1 985 very closely. The Panel pointed out that this item is 
two-step application. Although students may know the formula for the area of a 
rectangle, students are unable to apply it in a situation that involves more than 



Item B33 What is the area of the shaded portion of this figure? 



% of students 
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one step. Data from the teacher questionnaire indicates that well over 80 percent 
of the teachers have taught the mathematics necessary for students to correctly 
answer these items although about one-quarter of the teachers expected less than 
40 percent of the students to answer the items correctly. 

Student achievement did exceed Panel expectation on two estimation 
items. One item required students to estimate the thickness of a dime and the 
other required them to estimate the area of a classroom. 

The remaining item, A34, which is reproduced below, is a difficult prob- 
lem-solving item which required students to read carefully, perform arithmetic 
operations, and convert among metric units of length. Drawing a diagram is a 
problem-solving strategy that would be of help in this question. Forty-two per- 
cent of the students answered this item correctly compared with a Panel expecta- 
tion of between 55 percent and 60 percent. 

Item A34 Daley's Fruit Stand is on the highway 400 m west of 

Ash Street. Poplar Street is 1.2 km east of Ash Street 
along the highway. How far is Daley's Fruit Stand 
from Poplar Street? 

% of students 

A) 401.2 m 19 

B) 520 m 14 

C) 1.6 km 42 * 

D) 5.2 km H 

E) I don't know 13 

In summary, the Panel indicated that overall student achievement on this 
topic was satisfactory particularly on the estimation items. Students had difficulty 
with two-step applications and with computing the area of a triangle. 

Topic 5.2; Volume and Capacity 

Student performance on items in this topic indicate that students know 
the formula for the volume of a right rectangular prism and that they understand 
some basic nor ions of capacity. However students were unable to apply these in a 
two-step application. On Item A32, shown below, 39 percent of the students an- 
swered correctly. The Panel indicated that there was a great deal of reading in- 

Item A32 The excavation for a swimming pool is a rectangular hole 

that is 10 m long, 3 ro wide, and 3 m deep. A dumptruck 
can carry 12m 3 of fill. How many mickloads did it take 
to remove the fill from the excavation? 

% of studen ts 

A) 3 22 

B) 7 18 

C) 8 39 * 

D) 12 9 

E) I don't know 12 
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volved in the problem and that some students would not know the meaning of 
the word excavation. 

This topic also contained a problem-solving item, B35, which is shown 
below. Students were asked to compute the volume of the empty space inside a 
cube with outside dimensions 5 cm on each edge and walls 1 an thick. Twenty- 
nine percent of the students selected the correct answer and a further 26 percent 
chose the answer that one would obtain by simply taking the cube of 4 on. 
Twenty-one pes cent chose *I don't know". 



Item B35 The object below is made up of cubes that are 1 cm on 

each side. The object is also hollow and the walls are only 
one cube thick. What is the volume of the empty space 
inside? 



% of students 

A) 9 cm* 11 

B) 16 cm* 11 

C) 27 cm* 29 

D) 64 cm* 26 
£} 1 don't know 21 



The Panel felt that the results on the items in this topic showed that stu- 
dents knew the formulas for volume but had difficulty in applying them. 

Topic 5.3; Mass 

Sixty-eight percent of the students chose a grain of sand as the object hav- 
ing a mass of about a milligram. This exceeded Panel expectations. Only about 
half of the students could correctly convert 250 g to kilograms, however. This 
was just under the Panel expectation. Eighty-five percent of the teachers indicat- 
ed on the questionnaire that the mathematics necessary to answer this item cor- 
rectly had been taught during the school year and a further 10 percent indicated 
it had been taught in a previous year. 

Two of the remaining three items were applications. On both items stu- 
dent achievement was well below Panel expectations. Less than a third of the stu- 
dents selected 1500 minutes as the greatest length of time compared with 15 000 
seconds, 10 hours, and 1 day. Over half the students chose 1 day as the greatest 
kngth of time. Panel members commented that this was a poor item because stu- 
dents had to do four computations in order to answer the item. 
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In the second application, given the mass of one nickel as 5 grams, 28 
percent of the students correctly identified the mass of $5.00 in nickels as 0.5 kg. 
Student responses were evenly distributed among the remaining choices of 1 kg, 
5 kg, and 50 kg; five percent chose "1 don't know". 

The final item in this topic, D34 was a problem-solving item. In explain- 
ing the low percentage of students selecting the correct option, the Panel specu- 
lated that students may have considered the second hand instead of the minute 
hand when answering. 



Item D34 The minute hand on a clock has made 16 complete revo- 
lutions since noon. Approximately what angle does the 
minute hand nuke with the hour hand? 

% of students 



A) 


30° 


15 


B) 


60° 


18 


C) 


90° 


29 


D) 


120° 


23 


E) 


I don't know 


14 



Performance on these items indicated students' difficulty with application 
and problem-solving items. The Panel commented that more work needs to be 
done with conversion among metric units. 

Summary 

Overall the Panel was satisfied that student performance was up to expec- 
tations on measurement items which involve computing areas of rectangles and 
rectangular prisms, and on items involving estimation of length, area, and mass. 
Student performance on problem-solving or applications of more than one step 
was not up to expectations. The Panel also felt that there needs to be continued 
emphasis on conversion among metric units and the formula for the area of a tri- 
angle. 

Strand 6: Algebra 

At the Grade 7 level, students are introduced to she ideas of evaluating 
expressions by substituting whole numbers for variables, writing algebraic equa- 
tions to describe problem situations, and solving a v; r iety of simple equations. 
The Algebra strand had 16 items which cover these topics. Table 5-1 1 shows the 
organization of the items by topic. 
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Table 5-11. 
Grade 7: Strand 6 
Algebra. 



Topic 




Number of 
Items 


Mean Percent 
Correct 


Number of 
Items meeting 
Expectations 


6.1 


Expressions 


8 


50 


1 


6.2 


Equations 


8 


58 


4 




Total 


16 


54 


5 



Topic 6.1: Expressions 

There were eight items on this topic. Two of the items required students 
to evaluate expressions by substituting whole numbers for variables. Students' 
achievement on these items, C36 and C37, was 61 percent and 52 percent re- 
spectively. This was less than Panel expectations but, given the difficulty that stu- 
dents had in evaluating expressions using order of operations in Topic 1 .3, the 
performance appears reasonable and consistent with what teachers reported as ex- 
pected achievement on the teacher questionnaire. 

Four items required students to wrire an algebraic expression for a word 
phrase. Srudent performance reached the Panel's expectations on one of the 
items. Item B37 shown below is an example of these items. It should be noted 
that data from the teacher questionnaires indicate that over a third of the stu- 
dents have not yet been taught the mathematics necessary to answer these items 
correctly. 

Item B37 Which one of the following expressions represents twice a 
number Jess 5? 

% of students 



A) 


2x4 10 


4 


B) 


2x- 10 


13 


C) 


2x-5 


57 


D) 


Zx + 5 


9 


E) 


I don't know 


15 



In one of the two remaining items, given that x was odd, 35 percent of 
the students correctly identified x + 2 as the next odd number. In item A39 
shown on the next page, students were asked to identify the rule given an input- 
output table. Thirty-five percent of the students selected the correct answer. 
More than a quarter of them chose "1 don't know". 

The Panel felt that, because this topic is new in the curriculum and be- 
cause many teachers may have left Algebra to the end of the school year, students 
are showing satisfactory performance. The Panel was of the opinion that this top- 
ic should be receiving increasing attention. 
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Item A39 When the input is x, the output is 
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A) 


19 


6 


13 


B) 


2x- 1 


7 


15 


C) 


2x + 1 


8 


17 


D) 
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E) 


I don't know 
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% of students 

11 
14 

35 
13 
26 



Topic 6.2: Equations 

Four of the eight items in this topic presented students with equations to 
solve. Student performance fell short of Panel expectations with achievement 
ranging from 74 percent on the item requiring students to solve n + 3 = 9 to 44 
percent on the item Jtf8 =16. Teacher questionnaire data show that about three- 
quarters of the teachers had taught the mathematics necessary to answer each of 
these items. 

Student achievement, 73 percent, was above Panel expectations on Item 
C39 which required students to construct an equation. On the other hand only 
48 percent of the students were able to correctly translate the phrase "18 more 
than a number equals 44* into an equation. 



Item C39 Bobby had $ 1 5.00. He spent $ 10.80 at the record store 
and received an amount c as change. Which of the fol- 
lowing equations shows the correct relationship among 
$15.00, $10.80, andr. 

% of students 



A) r- $15.00 = $10.80 7 

B) r+ $15.00 = $10.80 7 

C) $10.80 + $15.00= c 6 

D) $15-00 - $10.80 = c 73 

E) 1 don't know 8 



One of the remaining items assessed whether or not students could cor- 
rectly identify the proper first step for solving the equation 4x = 12 as dividing 
both sides of the equation by 4. Student performance of 47 percent was below 
Panel expectations. 
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The final item, B40, was a problem-solving item. Forty-eight percent of 
the students answered the item correctly, and this result met the Panel's expecta- 
tions. 



Item B40 Look at the diagram below. A cat weighs 2 kg. How 
much does a dog weigh? > 




Student performance met or exceeded Panel expectations on half of the 
items in this topic. The Panel felt that student achievement will improve as teach- 
ers become more familiar with the curriculum and understand the relative em- 
phasis that must be placed on various topics. 

Summary 

Overall in the Algebra strand student achievement was lower than the 
Panel's expectations. The Panel felt, however, that student achievement will im- 
prove as teachers become more familiar with the curriculum. Data from the 
teacher questionnaire indicated that a large proportion of students, between 20 
percent and 40 percent, had not yet been taught algebra. In addition, as will be 
seen later in the chapter, student achievement has improved on the algebra items 
repeated from the 1985 Assessment. 

Number Sense 

In addition to the 138 items organized into the six strands, the Grade 7 
booklets each contained an item designed to assess students' "Number Sense". 
This may thought of as an ability to deal comfortably with fundamental notions 
of number and chance, particularly an appreciation of very large and very small 
numbers and simple probability concepts. For the numerate person this degree of 
comfort extends beyond his or her ability to perform routine computations and 
have confidence in the accuracy of his or her results. The numerate person can 
make reasonable approximations, estimate, and check the reasonableness of re- 
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suits, particularly as the results apply to situations involving very large or very 
smalt numbers. 

There were four items in the Number Sense topic Two items dealt with 
the concept of a million as a very large number. In one item students were asked 
to select among a number of alternatives that would be about a million. Just over 
a third i ? die students selected the correct response, that is, the number of tennis 
balls needed to fill a classroom. In a second item students were asked to predict 
the height of a stack of one million pennies. Almost a quarter of die students 
chose the answer 2 metres and less than 20 percent chose the correct answer of 
2000 metres. Twenty-one percent chose *I don't know/ 

Less than a third of the students responded that if you divide any positive 
number by a number greater that 2 then the answer will be less than half of the 
original number. Twenty two percent of the students claimed that the answer 
would be impossible to predict. On the final item, 61 percent of the students 
chose the correct answer for the approximate mass of a horse. 

Hie results of the number sense items indicate that students in Grade 7 
do not have a gord sense of very large numbers but that for situations that are 
closer to their experience, such as the mass of a horse, most students can make a 
reasonable approximation. This result is in line with student performance on 
items B32, D3 i, and D32 where students were required to estimate lengths, are- 
as and masses of familiar objects. Hie Interpretation Panel suggested that more 
and better items be developed to test students' number sense and that teachers 
teach more about the concepts of large numbers. 

Problem Solving 

The assessment booklets contained 9 items which, although organized 
within topics, were examples of nun-routine problem*. When faced with these 
problems it is likely that students would understand the problem and recognize 
the possibility of a solution but it is unlikely that students would know or be able 
to apply a routine procedure to solve the problem. The student would then have 
to use a problem-solving strategy, or heuristic, such as looking for patterns, mak- 
ing a table or organized list, or solving a simpler problem. 

Student achievement tended to be quite low on these items with one-half 
or fewer of the students answering any item correctly. Given the inherent diffi- 
culty of the items this is not surprising. It is encouraging, however, to note that 
more than 10 percent of the students chose the "I don't know** response on only 
four out of the nine items. This indicates that students appear to be willing to at- 
tempt non-routine problems. 

OTL data from the teacher questionnaire on three problem-solving items 
indicate that 70 percent of the teachers taught the mathematics necessary to an- 
swer those items. Only one of those items, D30 shown previously, in Topic 4.1 
docs not make use of content from one of the other curricular strands. Thirty 
percent of the teachers responded that the mathematics necessary to answer this 
item had not and would not be taught during the Grade 7 year. Therefore the 
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prominence of problem-solving strategies is questionable even though the Curric- 
ulum Guide estimates a time allotment of 12 percent of instructional time in 
mathematics classrooms. 

Changes in Achievement 

The 1990 Mathematics Assessment provided an opportunity to examine 
changes between the achievement of Grade 7 students in 1985 and those in 
1 990. To measure any changes in achievement eight change categories were con- 
structed. Each category contained no fewer than five items which appeared on 
both the 1985 and the 1990 Assessments. The change categories and the number 
of items in each are summarized in Table 5-12. 



Table 5-12. 
Grade 7: 
Change 
categories 



Change Category 


Mum be i of 


Mean percent 


Mean percent 


Items 


correct 1985 


correct 1990 


Whole Numbers 


6 


66 


67 


Fractions 


6 


50 


49 


Decimals 


6 


63 


67 


Ratio, Proportion, 


&c Percent 5 


64 


66 


Measurement 


5 


47 


54 


Geometry 


5 


48 


49 


Algebra 


5 


47 


54 


Statistics 


5 


55 


59 


Total 


43 


55 


58 



Student achievement was 2.8 percent greater in 1990 on the items repeat- 
ed from rhe 1985 Assessment. This result is particularly encouraging in that the 
student achievement has increased in seven of the eight change categories. 
Achievement is lower only in the fractions category, an area which has been given 
less emphasis in the revised curriculum. Some of the improvements are striking 
Achievement in the measurement and algebra categories is »ip by 7 percentage 
points each and up by four points in the statistics and decimal categories. Alge- 
bra, statistics, and decimals are each receiving increased emphasis in the revised 
curriculum. 

Reporting Categories 

Students* achievement in mathematics is the result of a great many fac- 
tors. In a repotr of this length it is not possible to discuss the relationships among 
many of these factors, nor is it possible to describe even a very few in depth. In 
this section student achievement in relation to gender, attitudes, and classroom 
practices is briefly reviewed. No attempt is made to imply a cause-and~effect rela- 
tionship; the assessment was not designed for that purpose. It remains for fol- 
low-up studies to examine trends and seek these relationships. 



ERJC 



138 



Grade 7 Results 



Gender Differences 

Differences between the sexes in mathematical achievement has been, and 
continues to be, an area of interest to mathematics educators. Boys' and girls' per- 
formances were essentially identical on the entire set of items and differences 
within strands were less than two percent on all strands except for Measurement, 
in which the boys outperformed the girls by a margin of four percent. Girls per- 
formed slightly better in the Whole Numbers Strand while boys did better in Ra- 
tional Numbers and Measurement. These trends are in rough agreement with the 
1985 Assessment results. The results arc summarized in Table 5-13. 



Table 5-13. 
Grade 7: 
Achievement by 
strand and 
gender. 



Strand 


Boys 


GUIs 




% correct 


% correct 


Strand 1: Whole Numbers 


60 


62 


Strand 2: Rational numbers 


57 


55 


Strand 3: Data Analysis 


52 


53 


Strand 4: Geometry 


50 


49 


Strand 5: Measurement 


49 


45 


Strand 6: Algebra 


53 


54 


Total Strands (138 items) 


54 


54 


Total Test (142 items including number sense) 


53 


53 



Students' Attitudes 

Across all strands, those students who responded positively to the "Math- 
ematics and Jobs" scale had higher achievement that those students who respond- 
ed negatively. Similarly, on all forms in each strand, those students who reported 
topics as important, easy, or enjoyable had higher achievement than students 
who reported topics as unimportant, difficult, or unenjoyable. The only excep- 
tion to this rule is thar on Form B of the instruments. Students who reported 
fractions as not important scored as well as students who reported them as impor- 
tant. 

Classroom Practices 

The assessment instruments gathered information about the frequency of 
classroom practices as reported by the students. When analyzed according to 
both achievement within strand and by total test score, the pattern of achieve- 
ment in each strand by frequency of classroom practice matches the partem of to- 
tal test achievement by frequency of classroom practice. Therefore, in this section 
only total test score is discussed in relation to classroom practices. It should be 
pointed out, however, that the differences in achievement are less than ten per- 
centage points between any two reporting categories. 

There were nine classroom practices on which students were asked to re- 
port. The frequency of use of four of these practices is strongly associated with in- 
creased achievement, that is, the more frequent the reported practice, the higher 
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the achievement. These practices axe: teacher helping individual students, review 
of homework, use of blackboard or overhead projector, and students working in- 
dividually. Over 90 percent of the students reported these activities taking place 
at least sometimes and over 75 percent reported them as often or almost every 
day. 

Frequency of calculator use and of working in small groups is not asso- 
ciated with a particular trend in achievement. Students did about as well no mat- 
ter how frequently these activities take place. 

Students who reported that quizzes or tests are rarely or never given had 
lower achievement than students who reported quizzes or tests sometimes, often, 
or almost every day. Eighty-four percent of the students reporred quizzes or tests 
as sometimes or often compared with 1 1 percent who report rarely or never. 

Very few students, approximately 5 percent, reported use of manipulative 
materials such as blocks and counters or use of computers as often or every day. 
These students had 'ower achievement than other students. 

Summary 

The 1990 Grade 7 assessment instruments consisted of four student 
booklets each containing 40 achievement items drawn from a pool of 138 items 
grouped into eighteen topics in six strands. Six items were repeated on all forms 
of the student booklets. The booklets also contained fourteen items designed to 
gather data on student background, attitudes, and classroom practices. All J the 
achievement items covered topics currently prescribed in the British Columbia 
mathematics curriculum for Grade 7. An additional four hems assessed what was 
termed as "number sense". Forty-three of the achievement items were repeated 
from the 1985 Mathematics assessment and provided data with which to com- 
pare student achievement between the two Assessments. 

Background Information 

Nmery-five percent of the students who wrote the Grade 7 assessment 
were either 12 or 13 years old and almost evenly split between boys and girls with 
boys slightly outnumbering girk Ninety-three percent of the students were en- 
rolled in the regular Grade 7 program. Early French Immersion, Late French Im- 
mersion, and Programme-cadre de Jranfais enroll four percent, two and a half per- 
cent, and one-half percent respectively. The booklets were translated into French 
for those students whose mathematics instruction was given in French. About 5 
percent of the students responded t< the French booklets. 
* 

Almost all students agreed that one must be able to do mathematics to 
get a good job and that most people use mathematics in their jobs. Less than half 
of the students would like to have a job that requires them to use math. When 
questioned about various topics in school mathematics, students indicated that 
although all of the topics listed were important, the traditional topics of basic 
facts and computation with fractions and decimals were of the greatest impor- 
tance. Students find learning to use calculators, computation, and estimation as 
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the easiest topics and learning problem solving strategies, and geometry as the 
most difficult. These attitudes were consistent with data collected in the 1985 As- 
sessment. 

Students' responses to items dealing with classroom practices indicate 
that most mathematics classes were (airly traditional with time for review of 
homework, teacher lecture, and individual work with teacher help. Lkde use of 
manipulative materials, calculators, or computers was reported. 

Achievement Results 

The 142 achievement items were distributed almost equally among stu- 
dent forms by strand. The items each had five answer options, the last of which 
was "I don't know*. 

Whole Numbers. The Interpretation Panel felt that student performance 
on the items in the Whole Numbers Strand indicated that students understood 
place value concepts and could calculate with whole numbers and apply arithme- 
tic operations with whole numbers to real-world situations. Students' perfor- 
mance was not as strong in the Theory of Numbers topic This may be due to a 
perception on the pan of teachers that this topic is not important. The Panel rec- 
ommended that teachers spend more time teaching students how to evaluate ex- 
pressions involving die order of operations, particularly with implied multiplica- 
tions. Students had difficulty with estimation and the Panel also recommended 
that teachers emphasize techniques for estimating answers. 

Rational Numbers. Student achievement on items in the decimal frac- 
tions, common fractions, and ratio, proportion, and percent topics was generally 
considered reasonable although it appeared that students had difficulty with deci- 
mal division and need extra emphasis placed on the relationships among decimal 
fractions, common fractions, and percents. In addition, the Panel felt that stu- 
dent performance on some Common Fractions items was poorer than it should 
have been and speculated that this may be due to the fact that fractions are re- 
ceiving less emphasis in the revised curriculum. The Panel felt that teachers need 
to take more care in teaching fractions concepts. 

Student achievement on the items in the Integers topic was felt to be 
quite poor. It appeared from data on the teacher questionnaires that a sizable pro- 
portion of teachers, approximately one-quarter, did not consider integer multipli- 
cation and division to be within the Grade 7 curriculum. This content is not cov- 
ered in one of the prescribed texts. The Panel strongly recommended that 
teachers ensure they teach integers and make use of supplementary materials if 
the content is not adequately covered in the text series they use. 

Data Analysis. Data Analysis is receiving increased emphasis in the re- 
vised curriculum. Generally the Panel was pleased with students* ability to col lea 
data and to interpret data from tables and graphs. Students did not reach expect- 
ed levels of performance on items dealing with mean, median, and mode. Trie 
Panel suggested that teachers should make an effort to integrate Data Analysis 
concepts throughout the curriculum and to use the terms mean, median, and 
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mode consistently throughout. Students did not perform well on items in the Or* 
ganizing and Displaying Data topic As with the case of integers, over a quarter of 
the teachers felt that some data analysis topics are not pan of die curriculum and 
that they are not covered in one of die prescribed texts. The Panel recommended 
chat teachers devote mote time to the topic of organizing and displaying data and 
nuke use of supplementary materials for content that is not adequately covered 
in the text. 

Geometry. Student achievement on items involving vocabulary and prop- 
erties of figures was generally satisfactory but students had a gnat deal of difficul- 
ty with items dealing with similarity and transformational geometry. It was the 
Panel's opinion that transformational geometry was given iow priority by many 
teachers. This opinion was substantiated by data from die teacher questionnaires. 
On items involving coordinates, many students reversed the order of the number 
pairs. 

In summary, the Panel felt that the Geometry strand needs more empha- 
sis by teachers, that geometry concepts and vocabulary should be integrated into 
other curriculum areas, that transformational geometry needs specific attention, 
and that teachers should be encouraged to teach this topic with manipulative ma- 
terials. The Panel also recommended that districts provide in-service on geome- 
try. 

Measurement. Overall student performance in this strand was up to Pan- 
el expectations. Students did well on items involving the estimation of length, 
area, and mass, computing areas of rectangles, and computing the volumes of 
right rectangular prisms. The Panel felt that there needs to be continued empha- 
sis on conversion among metric units and on the formula for the area of a trian- 
gle. 

Algebra. Student achievement on most items in the Algebra strand did 
not meet Panel expectations. Students had difficulty translating a word phrase to 
algebra and in determining the appropriate rule illustrated in an input-output ta- 
ble. Performance was also generally less than expected on equation-solving items. 
The Panel felt, however, that student achievement will improve as teachers be- 
come more familiar with the curriculum. Data from the teacher questionnaires 
indicated that a large proportion of students had not yet been taught algebra be- 
fore the assessment was given. 

Number Sense. The student booklets each contained an item designed to 
assess students* number sense. This may be broadly defined as the ability to deal 
comfortably with fundamental notions of number and chance including the ap- 
preciation of very large and very small numbers. Number sense extends beyond 
an ability to perform routine computations and have confidence in the accuracy 
of results to the ability to make reasonable approximations, estimate, and check 
the reasonableness of results. 

The results from the four items indicated that Grade 7 students did not 
have a wry good sense of very large numbers, but that for situations closer to 
their experience students could make reasonable approximations. The Panel felt 
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that the hems used to assess number sense could be improved and that number 
sense should continue to be assessed. 

Applications. Within each strand there were items which required stu- 
dents to apply concepts and operations to situations that illustrate or approximate 
real-life situations. Students were found to perform quire well on items that re- 
quired only a single step. Students had much lower achievement for those items 
which required more than one step. 

Problem-solving. The student booklets contained 9 items which were 
non-routine problems. To reach solutions for these problems students would not 
have recourse to a standard procedure or algorithm and would likely have to ap- 
ply a general problem-solving strategy. These items were difficult and half or few- 
er of the students answered any one of them correctly. It is encouraging to note, 
however, that in general few students chose the "I don't know" response. Stu- 
dents appear to be willing to attempt these types of problems but it is probable 
that problem-solving is being allocated less than the 12 percent of the total in- 
structional time that the Curriculum Guide recommends for problem-solving. 

Changes in Achievement. Forty-three items from the 1985 Assessment 
were repeated on the 1990 assessment. These items were grouped into 8 catego- 
ries. Student achievement was overall 2.8 percentage points higher in 1990 and 
improved in all of the categories except for the Fractions category. The improve- 
ments range from a high of seven percentage points in Measurement and Algebra 
to one point in Whole Numbers and Geometry. 

Reporting Categories. Boys' and girls' performance was essentially identi- 
cal overall and differences within strands were less than two percent on any 
strand except Measurement on which boys outperformed girls by four percentage 
points. Students with positive attitudes towards mathematics had higher achieve- 
ment than those who do not have positive attitudes. 

Frequency of four of the nine classroom practices on which students were 
asked to report is strongly associated with increased achievement. These practices 
are: teacher helping individual students, review of homework, use of blackboard 
or overhead projector, and students working individually. Frequency of calculator 
use and of working in small groups are not associated with a particular trend in 
achievement. Students who reported that quizzes or tests are rarely or never given 
had lower achievement than students who reported quizzes or tests being given 
sometimes, often, or almost every day. Very few students reported frequent use of 
manipulative materials or use of computers. These students had lower achieve- 
ment than other students. 
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Students enrolled in Grade 10 have a choice of two mathematics courses: 
Mathematics 10 and Mathematics 10A. The two courses are very different from 
one another, so it would not be reasonable to have both groups of students re- 
spond to exactly the same sets of achievement items. For that reason, separate 
item pools based on the curriculum were developed, and the Grade 10 results are 
reported here in three categories: common items to which all Grade 10 students 
responded, items designed specifically for Math 10 students, and items designed 
for Mam 10A students. 



The chapter begins with a brief discussion of the instruments which were 
used. This U followed by a description of the student population and their future 
plans, and a discussion of students' perceptions of die teaching and learning of 
mathematics. The next section deals with student achievement, and results are 
presented separately for each of the three student groups. The chapter includes a 
discussion of change in achievement over time, results related to gender and type 
of program, and achievement in the area of problem solving. 

Achievement is reported at three levels of aggregation: strand, topic and 
achievement category; and the expectations of the Interpretation Panel are in- 
cluded with these results. Their recommendations were arrived at through a pro- 
cess which involved a review of achievement results on the basis of expected and 
desired levels of performance on each test item. On the basis of these relation- 
ships and the personal and professional judgments of its members, the Panel 
identified results of particular interest. 



Description of the Instruments 



A total of 240 achievement items was divided among four test booklets, 
which were distributed randomly within each classroom. Each booklet consisted 
of 20 common items, 20 Math 10 items, and 20 Math 10A items. All students 
responded to the common items, and either the set intended for Math 10 or the 
one for Math 10A. Students were permitted to use calculators when responding 
to items at the Grade 10 level. 

Test items were designed to measure student achievement in five different 
strands, each divided into two or more topics. The list of strands and topics is 
shown on the next page. Strands and topics were based on the outcomes for each 
program as described in the Mathematics Curriculum Guide (Ministry of Educa- 
tion, 1988). The weightings for each strand, by program, are summarized in Fig- 
ure 6-1 on page 145. 

Organization of Achievement Items 

Achievement items had five response choices: the cornea answer, three 
plausible but incorrect answers, and the "I don't know" option. Items were ei- 
ther newly developed or else selected from a number of other sources during the 
spring of 1989. Among the sources used for the selection of items were: the Na- 
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Strand 

1. Number and Operations 

2. Data Analysis 

3. Geometry 



4. Measurement 



5. Algebra 



Topic 

1.1 Whole Numbers 
]»2 Rational Numbers 
1,3 Irrational Numbers 

2*1 Organizing Data 

2.2 Interpreting Data 

2.3 Probability 

3.1 Properties of Figures 
3*2 Right Trtangkrs 

3.3 Analytic Geometry 

3.4 Trigonometry 

& Similar Triangles 
3-5 Formal Proofs 

4.1 Perimeter 
4*2 Area 
4.3 Volume 

5. 1 Expressions 

5.2 Equations 



rional Assessment of Educational Progress (NAEP) in the United States, the Sec- 
ond International Mathematics Study , and previous provincial assessments of 
mathematics in British Columbia* Items from earlier provincial assessments were 
included to enable some comparisons over time to be made. 

The number of items developed or ^Ircted in this way was twice as large 
as those which appeared on the final forms. All items were reviewed by the Advi- 
sory Committee at several stages of development. Review Panels were convened 
in several locations throughout the province during the spring of 1989, and these 
provided additional input into the content and format of the items. Late in the 
fall of 1989 these items were pilot tested in a sample of classrooms across the 
province. Based on earlier reviews, as wit as the psychometric properties identi- 
fied at the pilot stage, approximately half the items were selected to appear on the 
final forms. 

Achievement items within each strand were designed to measure out- 
comes at three cognitive behavior levels: knowledge, comprehension, and applica- 
tion or problem solving Test items were distributed equal)} across forms in an 
attempt to make them as parallel as possible. This was done by assigning items so 
that the weightings for topics and cognitive behavior lewis were the same for 
each form. In order to make the forms equal in difficulty, Rvalues of items were 
estimated on the basis of pilot test results from the previous fell 

The distribution of items by strand is shown in Figure 6-1. The compo- 
sition for Math 10 and Math 10A is each shown separately. 
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Figure 6-1. 
Strand weightings 
Math 10 and 
Math 10A. 
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Thirty percent of the items measured outcomes at each of the knowledge 
and comprehension levels, with the remaining 40 percent aimed at the applica- 
tion or problem-solving level. Although the proportion of items measuring out- 
comes at each cognitive behavior level was approximately the same for both 
courses, some significant differences existed in the respective weightings of 
strands. For example, more than twice as many items were used to measure 
Number and Operations in Math 1 OA as in Math 10: 33 percent compared to 15 
percent, respectively. This difference was due to the much greater emphasis 
placed on this strand in the Math 10A curriculum. On the other hand, the Math 
1 0 curriculum places a greater emphasis on topics in geometry and algebra. As a 
result, the weightings for these two strands were greater for Math 10 than for 
Math 10A. 

Each booklet included a background section in which students responded 
to questions related to their backgrounds and future plans, perceptions of the val- 
ue of mathematics in the workplace and topics in mathematics, and how they 
learn mathematics in the classroom. Background information involved questions 
on gender, age, program, and course, whereas information on future plans in- 
cluded which courses students planned to take in Grades 1 1 and 12 and what 
they planned to do after leaving secondary school. 

A series of three questions dealt with mathematics in the workplace. Stu- 
dents were asked the extent to which they agreed that you have to be able to do 
mathematics to get a good job, that most people use mathematics in their jobs, 
and that they would like a job where mathematics is used. A series of questions 
related to particular topics in mathematics asked students for their perceptions of 
how important, difficult, and enjoyable they found them to be. In responding to 
questions related to how they learned mathematics, students reported on the fre- 
quency with which the following activities occurred in their classrooms: teacher 
lectures, small group discussions, teacher working with individuals, individuals 
working on their own, use of calculators, computers, and concrete materials, dis- 
cussion of homework, and administration of quizzes and tests. 
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All students who were either enrolled in Grade 10 or in a mathematics 
course at that grade level were required to complete one of the assessment book- 
lets. Those who received mathematics instruction in French wrote a translated 
version of the booklets. Students in the following categories were excluded: de- 
pendendy handicapped, moderately mentally handicapped, severely and pro- 
foundly handicapped, and autistic A more detailed discussion of the distribution 
of test booklets and return rates is contained in Chapter 2. 

Gender and Age 

Approximately 31 500 booklets were returned. Of these 50.5 percent 
were completed by males and 49.5 percent by females. The vast majority of stu- 
dents (89 percent) were either 15 or 16 years of age at the time of writing. Re- 
sults showed that one percent were younger than 1 5 and ten percent were older 
than 16. 

Program and Course 

Students were asked which program they were enrolled in: the regular 
program in English, French immersion, or Programme-outre de fran$ais. Results 
showed that 96 percent were in the regular program in English, three percent 
were in French immersion and one percent «vere in Programrnt-cadrt de franfais. 
These programs were, for the most pan, offered in either a full year (10-month) 
or a semestered organization. The proportion of students enrolled in each type of 
organization was as follows: 75 percent in a 10-month program and 23 percent 
in a semestered one. The balance of students were either not taking a mathemat- 
ics course in the current year or were enrolled in a mathematics program orga- 
nized in some other way. 

The vast majority of students in Grade 10, 95 percent, were enrolled in 
either Mathematics 10 or Mathematics 10A at some time during the year. The 
proportion of Grade 10 students in each course was as follows: Mathematics 10, 
70 percent and Mathematics 10A, 25 percent. Of the rest, one percent were en- 
rolled in a mathematics course at the Grade 9 level, two percent in a Grade 1 1 
level course and two percent in a mathematics course not listed ,vong the op- 
tions provided on the form. These results show that, of those students taking a 
Grade 10 level mathematics course, slightly more than one quarter were enrolled 
in Math 10A and almost three quarters were enrolled in Math 10. 

Students Wvie asked what made them decide to take the mathematics 
course they were currently enrolled in. The two most popular responses were that 
they decided on their own and that it was required for the next mathematics 
course. 

Future Plans 

Information on the future plans of students dealt with two main areas: 
the mathematics courses they planned to take in Grades 1 1 and 12, and their 
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plans after leaving secondary school. The question on mathematics courses asked 
students to mark all options that applied whereas the one on postsecondary plans 
requested a single response. Results for the question on future courses are shown 
in Table 6-1. 



Table 6-1. 
Mathematics 
courses to be 
taken in Grades 
Hand 12. 



VsUUI5C 


rcrcent or Muoents 


Math 11 


66 


Math 1 1 A 


13 


Intro Math 1 1 


23 


Intro. Accounting 1 1 


11 


Math 12 


44 


Survey Math 1 2 


1 


Enriched Math 


11 



These results show that a significant number of students plan to continue 
with the study of mathematics into their Grade 12 year. For example, 45 percent 
selected either Math 12 or Survey Math 12, and 1 1 percent indicated further 
study in enriched courses. The fact that 23 percent of students selected Introduc- 
tory Math 1 1 indicates that this course may provide a viable pathway leading to- 
ward M.uh 12 for students who ate either «n the Math 10A program or those in 
Math 10 who wish to improve their skills before enrolling in Math 11. 

Four percent of students indicated that they planned to take either a 
Grade 10 level course or no course, and 6 percent reported they planned to take a 
mathematics course not included among the options. The following examples 
were included with the Enriched Math option: Advanced Placement, Interna- 
tional Baccalaureate, and calculus. 

The majority of students plan to continue their education after leaving 
secondary school. Most plan to enter either university, 34 percent, or attend a 
community college in a university transfer program, 1 1 percent. Further career- 
related training was planned by 18 percent who selected options as follows: at- 
tend a business school or technical college, six percent; a vocational, art or trade 
training school, five percent; or a community college in a career program, seven 
percent. Approximately ten percent plan to take a year off and then either return 
to school, nine percent, or else look for a job, one percent. 

Based on these results, a very high percentage of students plan to contin- 
ue on with their education immediately after completion of high school or within 
one year following. For example, 72 percent plan further study: 45 percent uni- 
versity-related; and 27 percent either business or trade-related, or following one 
year out of school. It is interesting that only four percent have plans to look for a 
full -time job immediately after completion of high school* Fifteen percent, on 
the other hand, were undecided. 
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Mathematics in the Workplace 



Table 6-2. 
Mathematics in 
the workplace. 



Three questions dealt with students* perceptions of the importance of 
mathematics in getting and keeping a job* They asked students if oik: has to be 
able to do mathematics to get a good job, if most people use mathematics in their 
jobs and if they would like a job where mathematics is needed after leaving 
school They responded on a five-point scale ranging from "Strongly Disagree" to 
"Strongly Agree*. Results are shown in T *ble 6-2. 



Agree Disagree 



You have to be able to do math to get a good job. 75 16 

Most people use math in their jobs. 72 1 4 

After completing school, I'd like 30 35 
a job where I have to use math 



The majority of students agreed there was need for mathematics to get a 
good job, and that math is used in most jobs. For example, 75 percent thought 
you needed mathematics to get a good job whereas 1 6 percent felt that it was nor 
necessary. Similar results were found for the second statement where 72 percent 
felt most people use mathematics in their jobs compared to only 14 percent who 
disagreed. A significant difference, however, is found in the response pattern for 
the third statement* Only 30 percent of the students indicated that they would 
like a job where they had to use mathematics after leaving school while 35 per- 
cent indicated that they did not. More than 34 percent, however, w^-e undecided 
on this statement compared to only nine percent and 14 percent on the first and 
second statements respectively. 

These results show the majority of students recognize that mathematics is 
needed ro get a good job and that most people use mathematics in their jobs. 
Few students had no opinion on these statements. It is possible, however, that 
some students may not have been realistic in their ratings for these questions. For 
example, of those who disagreed to the first two ^nrrments, some may have cho- 
sen those options based on their opinion of the subject, rather than on its utility 
in the workplace. 

The low rating on the third question appears to contradict results for the 
first two. For example, if the majority of students agree that mathematics is need- 
ed for and used in a good job, it is reasonable to expect that they would like a job 
where they use mathematics, given they wish to have a good fob after leaving 
school. This result supports the likelihood that attitude toward the subject has an 
effect on responses to these questions. 

Topics in School Mathematics 

Previous studies (Robitaille & CTShea, 1985; Kifcr & RobitaiUe, 1989) 
have shown that students' opinions about the content of their mathematics 
course have provided useful insights into the teaching and learning of the subject. 
Nine topics were selected from the curriculum and students were asked to indi- 
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Figure 6-2. 
Mathematics in 
school: Opinions 
about topics in 
mathematics. 



cate how important, easy, and enjoyable each was- Results arc summarized in Fig- 
ure 6-2. 



Trigonoroetiy 
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Students considered fractions, decimals, and percent to be the most im- 
portant topic with 87 percent rating it as either important or very important. 
Other topics with high importance ratings were problem solving, 75 percent, and 
estimating answers, 67 percent. The lowest importance rating was assigned to 
trigonometry with a rating of only 39 percent- This was closely followed by 
working with exponents at 44 percent, and geomeny at 48 percent. These results 
show that students in Grade 10 consider only arithmetic and problem solving to 
be highly important topics. 

Area, perimeter, and volume; working with exponents; estimating an- 
swers; and fractions, decimals and percent were rated as the easiest topics. On 
the other hand, trigonometry, data analysis, and problem solving were considered 
the most difficult. It is of interest that although students found problem solving 
to be one of the more difficult topics, they had given it a high importance rating. 
The opposite occurred with the topic on working with exponents, rated as easy 
but of low importance. 

Ratings for enjoyment were less positive than those for either importance 
or difficulty. For example, the highest rating, which was for fractions, decimals, 
and percent, was only 51 percent. The lowest ratings, on the other hand, were for 
data analysis, 26 percent, and trigonometry, 30 percent. 

Although ratings for both the enjoyment and easiness of data analysis 
were low, students did not consider the topic unimportant- For example, only 
ten percent rated it in this category. Ratings for trigonometry, however, were low 
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Table 6-3. 
Teaching 
practices used in 
mathematics. 



across all three dimensions. These results suggest that students tend to rate famil- 
iar topics and those with applications which are obvious to them more highly 
than topics which are either new or else of a more abstract nature. 

Classroom Practices 

The recently revised mathematics curriculum includes a number of 
changes which could affect the way in which teachers organize their classrooms. 
For example, the focus on problem solving and the recommended use of techno- 
logical aids likely have had an impact on the activities used by teachers in the 
teaching-learning process. In order to collect information on this, students re- 
sponded to nine items that dealt with perceptions of the frequency with which 
certain activities took place in their classrooms during a typical week. 

In responding to these questions, students were provided the following 
options: "almost every period", "often", "sometimes", "rarely", and "never". Re- 
sults, shown in Table 6-3, are listed under two categories: "Frequently" and "Sel- 
dom". The first category shows the percent of students who selected either "al- 
most every period" or "often" while the second one consists of the combined 
responses to "rarely" and "never". 



Activity 



Frequently Seldom 



Homework reviewed and discussed 
Quizzes or tests administered 
Teacher lectures, notes are taken 
Teacher helps individual students 
Students wr rk individually 
Students work in small groups 
Calculators are used 
Computers are used 
Concrete materials are used 



75 


12 


69 


4 


63 


19 


54 


18 


78 


8 


18 


65 


72 


9 


4 


93 


5 


82 



Traditional activities assoriated with direct instruction continue to occur 
frequently in mathematics classrooms. For example, students reported that the 
following activities occur frequently: homework review, quizzes and tests, and 
teacher lectures. On the other hand, small group work and the use of concrete 
materials, which can be associated with cooperative learning, seldom occur. 

The infrequent use of computers is of particular interest. This may be 
due to a lack of good software as well as the common practice of establishing 
computer labs in secondary schools which appear not to be used by mathematics 
classes very often. These findings may be counterbalanced, however, through the 
frequent use of calculators. A significant shift has occurred in this area since the 
last mathematics assessment. For example, in 1985, 64 percent of students re- 
ported they seldom used a calculator in school compared to only nine percent in 
1990. The current curriculum guide encourages the use of calculators and it ap- 
pears that many teachers have followed this direction. 
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Grade 10 Students' Achievement 

Achievement results arc reported here for each of three groups: all stu- 
dents, Math 10A students, and Math 10 students. The mean percent correct for 
items in each topic is shown, in addition to the number of items which met ex- 
pectations of the Interpretation Panel. Panelists arrived at expectations for stu- 
dents in each of the two courses, but none were determined for combined results 
from both groups of students. 

Strand 1: Number and Operations 

This strand was partitioned into three topics: Whole Numbers, Rational 
Numbers, and Irrational Numbers. All students responded to items measuring 
whole number and rational number outcomes, whereas only Math 10 students 
answered questions related to irrational numbers. Results, by topic, for each of 
the three student categories are shown in Table 6-4. 



Table 6-4. 
Grade 10: 
Number & 
Operations. 



Topic Number of 

Items 


Mean Percent 
Correct 


Number of Items 
Meeting Expectations 


Part 1 - All Students 








1.1 Whole Numbers 


6 


53 


n/a 


1 .2 Rational; 


5 


67 


n/a 


Total 


11 


59 


n/a 


Part 2 - Math 10A Students 








1.1 Whole Numbers 


15 


45 


6 


1.2 Rarionals 


28 


40 


4 


Total 


43 


42 


10 


Pan 3 - Math 10 Students 








1.1 Whole Numbers 


6 


59 


3 


1.2 Rarionals 


5 


72 


2 


1.3 Irrationals 


6 


45 


1 


Total 


17 


58 


6 



Topic 1.1: Whole Numbers 

The Whole Numbers topic consisted of six items which were written by 
all students and an additional nine written only by Math 10A students. Results 
ranged from a low of 45 percent for Math 10A students to 59 percent for those 
in Math 10. The combined result on the six common items was 53 percent. 
Math 10A students met or exceeded expectations on six of the 15 items and 
Math 10 students attained that level on three of the six items they wrote. 

Item A01 , which follows, is a typical question from this section, written 
by all students* 
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ItemAOl Simplify: 30-4(8-2) „ f , 

r % or students 



All Grade 10 Math 1 OA Math 10 

A) 0 2 2 2 

B) 20 8 17 5 

C) 156 33 51 27 

D) 6 53 24 64 

E) I don't know. 3 6 2 



While the majority of students in Math 10 selected the correct answer, 
those in Math 10A did poorly. Based on these results, teachers of Math 10A 
should spend more rime on simplifying numerical expressions which involve re- 
moving brackets with negative leading coefficients. 

Topic 1.2: Rational Numbers 

Hie topic of Rational Numbers included five common items, and an ad- 
ditional 23 for Math 10A Results from all students in Grade 10 showed a mean 
of 67 percent on the common items. This compared with means of 72 percent 
for Math 10 and 40 percent for Math 10A. The Interpretation Panel's expecta- 
tions were met or exceeded on four items in Math 1 OA and two in Math 10. 

A typical item from this topic, which was common, follows. 



Item C04 Wendy bought 3 record albums on sale. The regular price was 
$7.24 each and the sale price was $1 .50 off each record. If she 
paid 69$ sales tax on her total purchase, how much money did she 
spend? 

% of students 
All Grade 10 Math 1 OA Math 10 



A) 


$17.22 


6 


10 


5 


B) 


$17.91 


79 


67 


83 


C) 


$21.72 


5 


9 


4 


D) 


$22.91 


4 


6 


3 


E) 


1 don't know. 


5 


8 


4 



This item was done well by all students and results from both groups 
were higher than expected by the Interpretation Panel. Math 10A students, how- 
ever, experienced difficulty with other items on this topic which involved scientif- 
ic notation and mixed number fractions. On the other hand, they did relatively 
well on business-related questions involving percent, when they were restricted to 
whole numbers. 
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Topic 1.3: Irrational Numbers 

This topic consisted of six items, written only by Math 10 students. The 
mean percent correct was 45 and results met or exceeded expectations of the In- 
terpretation Panel on only one item* These items involved operations with nu- 
merical expressions under the radical sign. A typical example, which appeared as 
Item C41, is shown below. 



Item C4i rind the sum in simplest radical form. 

% of students 
All Grade 10 Math 10A Math 10 



A) 5VT - - 48 

B) - 31 

C) 15 * 

D) 3^ 8 

E) I don't know. - 9 



Only 48 percent of students answered this item correctly, relatively poor 
by the standards of the ? ntcrpretation Panel. One reason why results were lower 
than expected on this set of items is that some teachers had not taught the mate- 
rial. For example, die opportunity to learn results submitted by teachers showed 
that 19 percent had not taught the content needed to answer this question and 
did not plan to during the current year. Yet this material is part of the curricu- 
lum. 

Summary 

The mean score for items written by all students in the Number and Op- 
erations strand was 59 percent. For items written only by Math 10A students 
the mean score was 42 percent, and 58 percent for those written only by students 
in Math 10. Overall, Math 10A students met the Panel's expectations on ten out 
of 43 items while those in Math 10 attained this level on six out of 17. 

For the most part, students did well on items which involved consumer 
applications, order of operations and simplifying numerical expressions with posi- 
tive integer exponents. Difficulty was experienced by many, however, in * lower- 
ing items which involved simplification of numerical expressions with negative 
integer exponents and on those which required recognition and extension of a 
numerical pattern. Math 10A students, in particular, did not do well on items in- 
volving fractions and mixed numbers, and those involving scientific notation. 
Students in Math 10 found similar difficulty with items which dealt with num- 
bers under a radical sign. 

Strand 2: Data Analysis 

Data Analysis as a separate strand is new in the recently revised mathe- 
matics cut.lculum in British Columbia. As a result, student achievement and op- 
portunity to learn information from teachers is of particular interest. The strand 
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Grade 10: Data 
Analysis. 



was divided into three topics; Organizing Data, Interpretation of Data, and Prob- 
ability. A total of 29 items, seven of which were common, were administered to 
die two groups. Results are summarized in Table 6-5. 



Topic 



Number of 
Items 



Mean Percent 
Correct 



Pan 1 - All Students 

2.2 Interpret Data 4 

2.3 Probability 3 
Total 7 

Pan 2 - Math 10A Students 

2. 1 Organize Data 3 

2.2 Interpret Data 1 1 

2.3 Probability 3 
Total 17 

Pan 3 - Math 10 Students 

2.2 Interpret Data 8 

2.3 Probability 4 
Total 12 



51 
39 
46 



70 
45 
27 
46 



63 
49 
58 



Number of Items 
Meeting Expectations 



n/a 
n/a 
n/a 



1 
4 
2 
7 



3 
1 

4 



Topic 2.1: Organizing Data 

This topic consisted of three items, administered only to the Math 10A 
group. As shown in Table 6-5, the mean percent correct was 70 and performance 
on one of the hems met or exceeded expectations of the Panel. Item C30, shown 
below, is illustrative of this topic 



Item €30 



A cable and a graph of the same data are shown below. 
What is the value of x? 



Number of Cars 


Frequency 


Oor 1 


2 


2 or 3 


X 


4 or 5 


7 


6 or 7 


3 




0-1 2-3 4-5 
Number of Cars 

% of students 



A) 3 

B) 4 
Q 5 

D) 6 

E) I don't know. 



All Grade 10 Math 10A Math 10 

5 - 
10 
72 

5 

6 
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Math 10A students did well on this item, with a correct response rate of 
72 percent. This result illustrates that the majority of students are able to orga- 
nize and nead data which are presented in mote than one format. Based on infor- 
mation from the opportunity to learn ratings, the content needed to answer this 
question is taught by the vast majority of teachers. For example, 91 percent indi- 
cated that this material had already been taught and eight percent claimed it 
would be taught later in the current year. 

Topic 2.2: Interpretation of Data 

This topic consisted of 19 items, four of which were common. Results for 
all students on the common items showed a mean percent correct of 51. Math 
10A students scored an average of 45 percent on 1 1 items in this topic whereas 
those in Math 10 had a mean percent correct of 63. Students met or exceeded 
the Panel's expectations on four items in Math 10A and three items in Math 10. 
Item C06, shown below, is an example of a question which was done well. 



Item C06 From the graph below, the temperature at a depth of 2.5 km is 

closest to 




Depth in k&Huetits 



% of students 



All Grade 10 Math 10A Math 10 



A) 


30°C 


3 


6 


2 


B) 


40°C 


5 


8 


4 


C) 




88 


78 


91 


D) 


60°C 


2 


5 


1 


E) 


I don't know. 


2 


3 


1 



These results, which show that the majority of students are able to read a 
two-dimensional graph, are particularly interesting when compared to the oppor- 
tunity to learn information. For example, 22 percent of the teachers reported that 
they planned to teach the content needed to answer this question later in the year 
and 36 percent did not plan to teach it at all. Although students did well on the 
question, responses from teachers give cause for concern since the mathematics 
needed to answer this question is contained in the curriculum 
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Topic 2.3: Probability 

Math 10A students responded to three probability items and those in 
Math 10 answered four. Three items were common to both groups. The infor- 
mation in Table 6-5 shows that the mean percent correct for all Grade 10 stu- 
dents was only 39. Math 10A scored 27 percent and the Math 10 result was 49 
percent. These results are poor when compared to those for other topics. The 
highest results were on Item A06, shown below. 



Item AOS A bag contains 3 red marbles, 2 white marbles, and 20 blade marbles. 
What is the probability of randomly choosing a white marble? 

% of students 
All Grade 10 Math 1 OA Math 10 



A) 


0.08 


59 


37 


67 


B) 


0.5 


11 


18 


8 


C) 


0.92 


7 


12 


5 


D) 


2.0 


9 


15 


6 


E) 


I don't know. 


14 


18 


12 



Although this item was the one done best in this topic, results were barely 
acceptable for Math 10 and poor for Math 10A. This item, which was not done 
well, tested a straightforward single event, and other questions which involved 
compound events, were done more poorly. Correct response rates from all stu- 
dents for items in this topic ranged between 1 5 and 59 percent. This result is not 
surprising since the opportunity to learn information showed that in many class- 
rooms probability has not been taught. For example, only 42 percent of teachers 
indicated that the content needed for item A06 had been taught. Twenty-two 
percent claimed they would teach it later and 36 percent had no plans to teach it. 
Similar patterns were found for other items in this topic. These results identify a 
serious shortcoming in implementation of the mathematics curriculum. Al- 
though the topic of probability is clearly pan of the new curriculum, students do 
not understand the concept very well and it is not being taught in many mathe- 
matics classrooms. 

Summary 

Overall results for the Data Analysis strand show that the expectations of 
the Interpretation Panel were met on sewn out of 17 items by Math 10A stu- 
dents and on four out of 1 2 by Math 1 0 students. Most students were able to 
read * graph or frequency distribution to determine single values or detect direct 
relationships. However, they were less successful at using this information to ag- 
gregate results or . o solve an applied problem. Results on most of the probability 
questions were not very good. For example, most students in Math 10A could 
not correctly answer questions which involved either single or compound events. 
Math 10 students, on the other hand, did relatively well on single-event items 
but had poor results on those involving compound events. 
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These findings correspond to results from the opportunity to learn infor- 
mation* in which teachers from a large number of classrooms indicated that 
much of the mathematics in this strand had not been taught. Probability, in par- 
ticular, was ignored by many teachers* Poor achievement results and the low pri- 
ority given to topics in data analysis identify the following needs for this strand: 
further clarification of content in the mathematics curriculum, more inservice, 
and the development of additional resource materials. 

Strand 3: Geometry 

The geometry strand was subdivided into five topics: properties of fig- 
ures, right triangles, analytic geometry, trigonometry and similar triangles, and 
proof Math 10 students responded to questions on all five topics but those in 
Math 10A were net tested on proof Common items tested only properties of fig- 
ures and right triangles. Overall results are shown in Table 6-6. 



Table 6-6. 
Grade 10: 
Geometry. 



Topic Number of 

Items 


Mean Percent 
Correct 


Number of Items 
Meeting Expectations 


Part 1 - All Students 








3.1 Properties 


8 


55 


n/a 


3.2 Right Triangles 


4 


48 


n/a 


Total 


12 


53 


n/a 


Part 2 - Math 10A Students 








3.1 Properties 


8 


35 


1 


3.2 Right Triangles 


4 


28 


1 


3.3 Analytic Geometry 


3 


50 


0 


3.4 Trigonometry 


10 


23 


0 


Total 


25 


31 


2 


Pan 3 - Math 10 Students 








3.1 Properties 


8 


62 


5 


3.2 Right Triangles 


5 


50 


1 


3.3 Analytic Geometry 


11 


46 


4 


3.4 Trigonometry 


11 


47 


6 


3.5 Proof 


8 


61 


8 


Total 


43 


53 


24 



Topic 3.1: Properties of Figures 

The topic of properties consisted of eight test itcirs, written by all stu- 
dents. Results were reported three ways: for all students, only Math 10A students, 
and only Math 10 students. Table 6-6 shows that the mean percent correct for 
each group was 55, 35, and 62 percent respectively. Math 10A students met or 
exceeded the Interpretation Panel's expectation on only one of the eight items 
whereas those in Math 10 either met or surpassed expectations on five. The item 
which showed the greatest difference in performance between the two groups was 
B09, which is shown on the next page. 
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Item B09 The measure of Z B is 70°. If AB = CB then the measure of 



Z A is 




% of students 



All Grade 10 Math 10A Math 10 



A) 


55° 


65 


26 


78 


B) 


60° 


4 


9 


3 


C) 


70° 


21 


43 


13 


D) 


110° 


6 


10 


4 


E) 


I don't know. 


5 


12 


2 



Although the mathematics needed to answer this question is contained in 
the curriculum for both courses, the difference in correct response rates was 52 
percentage points. It seems that Math 10A students do not understand the rela- 
tionship between the equal sides and the base angles of an isosceles triangle. For- 
ty-three percent, for example, selected 70 degrees as the answer. They likely as- 
sumed that the triangle was equilateral, even though with this response, the sum 
of the measures of the interior angles would not be 180 degrees. 

Topic 3.2: Right Triangles 

This topic included four items written by all students. Results are report- 
ed separately for Math 10A, while information for Math 10 includes results from 
one additional hem. The mean for all students was 48 percent. Results for both 
the Math 10A and the Math 10 groups were disappointing with mean scores of 
28 and 50 percent respectively. These performances were both below expecta- 
tions, and the Interpretation Panel concluded that students did not have an un- 
derstanding of the Pythagorean Theorem. This is an important observation since 
this theorem is one of the most important in the geometry strand. 

Topic 3.3: Analytic Geometry 

Math 10 students responded to 1 1 items on this topic compared to only 
three by those in Math 10A. Each of the Math 10A items involved finding the 
coordinates of a point in the plane and the mean of 50 percent on these, was 
judged not acceptable by the Interpretation Panel. It had expected a mean of over 
80 percent since it considered the questions to be very straightforward. Most 
Math 10 students answered items involving recognition of the graph of a linear 
equation correctly. However, they did not do well on items involving systems of 
linear equations. 
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Student achievement on the analytic geometry topic was disappointing. 
Math 10A students, for example, were unable to demonstrate a sound knowledge 
of the basic concept of points in the coodinate plane. Students in Math 10, on 
the other hand, found dealing with systems of equations to be difficult. These re- 
sults suggest that teachers should give greater emphasis to teaching content in an- 
alytic geometry. 

Topic 3.4: Trigonometry and Similar Triangles 

Results for Math 10 students on trigonometry and similar triangles were 
based on answers to 1 1 items. Most involved relationships between properties of 
similar figures, and several of these tested behaviors at the application and prob- 
lem solving levels. Hie mean for this set of items was 47 percent, which was simi- 
lar to the Interpretation Panels expectations. 

Math 10A students responded to ten different items on this topic Four 
involved the relationships between sides of similar triangles, one involved scale di- 
agrams and five dealt with the trigonometric ratios of sides of right triangles. Re- 
sults were disappointing. Item Rvalue* ranged from 17 to 32 with a mean of only 
23 percent. These findings suggest that this content is not well taught in many 
classrooms. A typical item is shown below. 



Item D35 The tangent of Z A in the figure is equal to 







B 






A 


4 




i 






% of students 
All Grade 10 Math 10A Math 10 


A 


3 


c . 


A) 






12 


B) 


% 




16 


C) 






18 


D) 






20 * 


E) 


I don't know. 


- 30 - 



Only 20 percent answered this item correctly and teachers reported the 
following opportunity to learn ratings: 44 percent had taught the material, 41 
percent would teach it later in the year and 1 5 percent did not plan to teach it. 
Although it is possible that many teachers plan to teach this content near the end 
of the school year, 41 percent appears high since the assessment was administered 
in mid-May. If teachers ran out of time it is likely that this content would not be 
taught at all in many classrooms. 
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Topic 3.5: Proof 

This topic consisted of eight items, administered only to Math 10 stu- 
dents. Results were higher than expected with a mean of 61 percent correct. Stu- 
dents performed at or above the Interpretation Panel's expected level on all eight 
of the items. Item C5 1 , which follows, is a typical example. 



ItemC5l InAABC, BD is the median A 



to AC. What additional 
information is required to 
show that AABD is 
congruent to ACBD? 




% of students 

All Grade 10 Math 10A Math 10 



A) AB = CD - 6 

B) AB = BC - _ 75 

C) BD = AB - 6 

D) AC - BC - - 4 

E) I don't know. - 7 



Seventy-five percent of the Math 10 students answered this item correct- 
ly. This is one of several items in this topic on which students did well. Based on 
these result 1 " formal proof appears to be well taught by teachers of Math 10. 

Summary 

Students in both Math 10 and Math 10A did well on items involving di- 
rect relationships involving vertical and supplementary angles. They found appli- 
cations of these relationships, however, to be difficult. 

Math 10A students did not do well on most other items in this strand. In 
particular, they did poorly on items which measured trigonometric ratios be- 
tween sides of right triangles and relationships between corresponding sides of 
similar figures. On the basis of these findings it is recommended that teachers of 
Math 10A give greater attention to topics in geometry. It is likely there is need 
for more in-service and for additional resource material in this area. 

Students in Math 10 found some questions involving systems of linear 
equations difficult, but they did relatively well on straightforward items involving 
congruent triangles. Formal proof was also done well, while facility with the Py- 
thagorean Theorem was disappointing. These results show areas where students 
did well and also identify several topics within the geometry strand which require 
greater attention. 
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Table 6-7. 
Grade 10: 
Measurement. 



Strand 4: Measurement 

The measurement strand was subdivided into three topics: perimeter, 
area, and volume. Ten items were written by all students, Math 10A students re- 
sponded to an additional 1 1, and Math 10 students to an additional two. A sum- 
mary of results is shown in Table 6-7. 



Topic Number of 


Mean Per; *nt 


Number of Items 


items 




Meeting Expectations 


Parr 1 - All Srnrl^ntt 






4.1 Perimeter 3 


**y 


n/a 


4.2 Area 7 




n/a 


Total 10 


•to 


n/a 


Part 2 - Math 10A Students 






4.1 Perimeter 6 


34 


4 


4.2 Area 1 1 


28 


2 


4.3 Volume 4 


34 


1 


Total 21 


31 


7 


Pan 3 - Math 10 Students 






4.1 Perimeter 3 


54 


3 


4.2 Area 7 


52 


2 


4.3 Volume 2 


57 


1 


Total 12 


53 


6 



Topic 4.1: Perimeter 

The mean score for all students on the three common items in this topic 
was 49 percent. Results for Math 10 exceeded the Panel's expectations on all 
three items. Although overall results for Math 10A were lower than expected, 
they met or exceeded standards on four of the six items in this topic Item B13, 
shown below, proved particularly difficult for students. 



Item B13 A rectangular pool is to be surrounded 
by a rectangular cement walk 1 m wide. 
If cement costs $2.50 per square metre 
and the dimensions of the pool are 10 m 
by 8 m, what would the walk cost? 



Pi 

JS 8 m -►|lm« 



% of students 



All Grade 10 Math 10A Math 10 



A) 


$ 40 


12 


14 


11 


B) 


$ 80 


16 


21 


14 


C) 


$100 


42 


27 


47 


D) 


$120 


15 


19 


13 


E) 


I don't know. 


15 


17 


14 
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Forty-two percent of all students selected the correct answer for this item, 
while only 27 percent of Math 10A students answered correctly. Similar kesults 
were round with other items in this category. Low achievement on this item may 
be due to the number of steps involved as well as students' opportunity to learn. 
For example, 23 percent of the teachers repotted that they either had not taught 
die material yet or else did not plan to teach it during the year. 

Topic 4.2: Area 

Achievement on this topic was measured by 1 1 items for Math 10A and 
seven for Math 10. The items written by Math 10 students were common to 
both groups. Results showed that students in both groups performed at levels 
lower than expected by the Interpretation Panel, except for two items. 

Differences in achievement between students in Math 10 and Math 10A 
were particularly large in some items. An example of a large difference in perfor- 
mance between the two groups was shown in Item D15. 



Item D15 What is the surface area of the rectangular prism shown below? 
Surface Area = 2{iw + Ih +wti) 




% of students 



A) 30 m 2 

B) 31m 2 

C) 60 m 2 

D) 62 m 2 

E) 1 don't know 



All Grade 10 Math 10A Math 10 



11 
10 
10 
61 
8 



22 
14 
16 
36 
13 



7 
8 
8 

70 
7 



This item tested the ability of students to determine the surface area of a 
rectangular prism, given the formula. Although 70 percent of Math 10 students 
answered correctly, only 36 percent in Math 10A selected the correct option. The 
most frequent error made by students in Math 10A was to calculate volume rath- 
er than surface area. Twenty-two percent selected that option. 

Topic 4.3: Volume 

Students in Math 10A responded to four items on this topic They did 
better on items which gave the dimensions of a rectangular prism and asked for 
the volume than on items where the third dimension was unknown, given the 
volume and two of the dimensions. Some students also found questions which re- 
quired both estimation and volume to be difficult. Item D16, shown below, is 



ER?C 



1R7 



Grade 10 Result*. 



163 



an example of this. 



Item D 16 



The estimate for the volume of the solid shown below is: 




% of students 



All Grade 10 Math 10A Mach 10 



A) 


29 


12 


19 


9 


B) 


56 


9 


13 


8 


C) 


550 


19 


22 


18 


D) 


720 


44 


28 


50 


E) 


I don't know. 


15 


16 


15 



Only 28 percent of students in Math 10A and 50 percent in Math 10 an- 
swered this item correctly. The most frequent incorrect response was 550 (op- 
tion C). Students selecting this option rounded each dimension down, prior to 
calculating their product. 

Summary 

Math 10A students met or exceeded the Interpretation Panel's expecta- 
tions on seven out of 21 items in the measurement strand. This level of achieve- 
ment was attained on six out of 12 items by Math 10 students. The correct re- 
sponse rate was lather disappointing with mean percents correct of 31 and 53 by 
Math 10A and Math 10 students respectively, 

Most students were able to determine the perimeter of an isosceles trian- 
gle and the surface area of a rectangular prism, given the formula. However, nei- 
ther group did well on questions involving applications of area and volume. 
Math 10A students* in particular, found questions involving the perimeter and 
area of complex figures and circles to be difficult. 

Greater emphasis should be given to measurement topics in the curricu- 
lum, with particular focus on their applications. Students should be provided 
with greater opportunity to work on three-dimensional models to gain "hands- 
on* experience in order to develop their comprehension of spatial relationships. 

Strand 5: Algebra 

The Algebra strand consisted of two topics: algebraic expressions and 
equations. Math 10 students responded to a total of 41 items in this strand while 
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those in Math 10A answered 16, of which ten were common to both groups. Re- 
sults are summarized in Table 6-6. 



Table 6-8. 
Grade 10: 
Algebra. 



Topic Number of 

Items 


Mean Percent 
Correct 


Number of Items 
Meeting Expectations 


Pan 1 - All Students 






3.1 Expressions 6 


59 


n/a 


5.2 Equations 4 


46 


n/a 


Total 10 


54 


n/a 


Pan 2 - Math 10A Students 






5.1 Expressions 10 


35 


3 


5.2 Equations 6 


23 


0 


Total 16 


30 


3 


Part 3 - Math 10 Students 






5.1 Expressions 22 


57 


11 


5.2 Equations 19 


46 


4 


Total 41 


52 


15 



Topic 5.1: Algebraic Expressions 

The topic of algebraic expressions consisted of ten items for Math 10A 
and 22 for Math 10, six of which were common to both groups. Math 10A stu- 
dents met or exceeded expectations of the Interpretation Panel on three items 
and those in Math 10 attained this level of performance on 1 1 . 

Students did relatively well on Item A16, shown below. It is a straight- 
forward item, involving the simplification of an algebraic expression by collecting 
like terms. 



Item A16 Simplify: 7x - 2y - 2x - Ay 



A) -5x~6y 

B) 5x - 6y 

C) 6y-5x 

D) I4x-8y 

E) I don't know. 



% of students 



All Grade 10 Math 10A Math 10 



7 

83 
3 
4 
4 



13 
58 
7 
10 
12 



4 
92 
1 
I 
1 



Eighty-three percent of all students in Grade 10 answered this question 
correctly, 92 percent in Math 10 and 58 percent in Math 10A. Each of the other 
options drew similar proportions of responses. 

Most students were able to simplify expressions and to find the value of 
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expressions where coefficients and replacement values were positive. Items involv- 
ing negative numbers, however, were not well done. 

Topic 5.2: Equations 

Math 10 students responded to 19 items on this topic compared to six 
for Math 10A. The overall results on the common items produced a mean of 46 
percent Results for both groups, however, were somewhat disappointing. Math 
10A students, for example, had a mean of only 23 percent and their performance 
did not meet the Interpretation Panel's expectation for any item. Although Math 
10 students did better, they were below expectations overall, having met the stan- 
dard on only four out of 19 items. 

Item D19 is a typical application level item from this topic. Students had 
some difficulty, however, in answering the question correctly. 

Item D19 If five is added to a certain number and the sum is multiplied by three, 
the result is -17. Find the number. 

In the assess- % of Students 



All Grade 10 Math 1 OA Math 10 

presented in 
vertical format. 



A) 


-2/ 3 


16 


14 


17 


B) 


4 


11 


17 


8 


C) 


-7 1/3 


15 


18 


14 


D) 


-IO2/3 


33 


16 


40 


E) 


I don't know. 


24 


34 


20 



Results on this item were disappointing, given correct response rates of 
16 and 40 percent by students in Math 10A and Math 10 respectively. The high 
response rare, 20 percent overall, to the "I don't know" option is of particular in- 
terest This result suggests that teachers should give greater emphasis to the trans- 
lation of word phrases into algebraic statements. 

Summary 

Overall results for the algebra strand were lower than expected by the In- 
terpretation Panel. For example, students met or exceeded the Panel's expecta- 
tions on 1 5 out of 41 items in Math 10 and on only three out of 16 in Math 
10A. 

Most students were able to simplify algebraic expressions not containing 
parentheses. However, they did not do well on items measuring this skill when 
parentheses and negative coefficients were involved. Similar results were found 
when students were asked to evaluate algebraic expressions by substituting values 
for variables: they did well when values were positive, but poorly once negative 
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values were included. Students in Math 10A also had difficulty finding the solu- 
tion of a linear equation while most in Math 10 were unable to solve a quadratic 
equation or a linear inequality in one variable. 

These results identify some areas for teachers to focus on in teaching and 
applying algebraic concepts. It is recommended that the items used in this strand 
be reviewed as exemplars by teachers to assist in gaining direction for course plan- 
ning and developing supplementary materials. 

Number Sense 

One additional item contained in each of the four booklets, written by all 
students in Grade 10, dealt with number sense. This concept involves students' 
understanding of fundamental notions of number and chance. It requires a con- 
ceptual understanding of magnitude and order, basic logic, and the reasonable- 
ness of results as they relate to various situations. A student with number sense is 
considered to be comfortable in dealing with numeric relationships and is able to 
estimate realistic answers. 

A total of four items were included in this category: two dealt with the 
concept of a million as a large number, the third with an estimate of the weight 
of a horse, and the fourth with the relationship between factors of a number. 
These items were also administered at each of Grades 4 and 7. 

The item involving one million as a large number dealt with magnitude 
in two ways. First, students were asked to relate the concept of one million to 
other sets of numbers and se.ror.d, they were asked to estimate the height of one 
million pennies. 

In the first question, students were asked which of the following numbers 
were closest to one million: hairs on your head, grains of sand on a beach, people 
standing in a soccer field, or tennis balls needed to fill up a classroom. Thirty- 
four percent selected the correct answer, which was the number of tennis balls 
needed to fill a classroom. The second question asked students to predict the 
height of a stack of one million pennies. Only 25 percent selected the correct an- 
swer of 2000 metres whereas 30 percent chose "I don't know." 

The third question, which asked students the weight of a horse, included 
the following numbers of kilograms as options: 4, 40, 400, and 4000. Sixty-one 
percent selected the correct option 400 kg. The "I don't know" option was select- 
ed by 15 percent. In the fourth question, students were asked to identify the 
characteristics of an answer when a positive number was divided by a number 
greater than two. Forty-seven percent chose the correct response, which was less 
than half the original number. This question dealt more with a conceptual under- 
standing of the relationships between numbers than the other items, which relat- 
ed more to skill in estimation. 

Results show that students in Grade 10 have a better understanding of es- 
timation if it relates to an object of length they are familiar with. For example, 
the majority were able to estimate the weight of a horse and more than a third 
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Figure 6-3. 
Change in 
achievement over 
time. 



could estimate the number of tennis balls in a classroom. However, only one- 
quarter could estimate the height of one million pennies, a distance which was 
not familiar. Based on this information, it is suggested that teachers provide stu- 
dents with more opportunities to examine and explore relationships between 
numbers and to estimate more often with large numbers. 

Changes in Achievement 

A number of items administered to Grade 10 students in the 1985 Pro- 
vincial Mathematics Assessment were repeated in 1990 in order to examine 
change in achievement over time. Since results in 1985 were for all students in 
Grade 10, only those repeated items which were written by all students in 1990, 
were used to compare achievement. 

A total of 21 items were examined for differences in achievement: 1 1 
from the number and operation strand, five from data analysis, and five from the 
measurement strand. The items from number and operation were subdivided 
into whole number and rational number topics. Results are shown in Figure 6-3. 



Measurement 




Data Analysis 



Rational Number* 



Whole Numbers 



'//////////A 



□ 


1985 


■ 


1990 




Percent 



Improvement was shown in aii of the change categories between 1985 
and 1990. Differences in means, by reporting category, ranged from five to nine 
percent with an overall improvement, based on weighted means, of greater than 
seven percent. A discussion of results for each of the categories follows. 

Whole Numbers 

As shown in Figure 6-3, differences in achievement on the set of Whole 
Number items showed the greatest difference, with an overall improvement of 
nine percentage points. Among individual items in this cargo ry, differences 
ranged from no change to an improvement of 13 percent, /he greatest improve- 
ment was on item D01. 
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Item D01 A used automobile can be bought for cash for $2850, or on credit 
with a down payment of $400 and $80 a month for three years. 
How much more would a person pay by buying on credit than by 
buying the car for cam? 

% of students 
All Grade 10 



A) $3280 12 

B) $ 640 7 

C) $ 430 68 * 

D) $ 400 5 

E) 1 don't know. 8 



The improvement of 1 3 percentage points on this item is likely due, at 
least in part, to two reasons: changes in the new curriculum and the use of calcu- 
lators. First, the revised curriculum gives greater emphasis to application and 
problem solving than the previous one. In the second case, students were permit- 
ted the use of calculators for the first time in the 1990 assessment. These changes 
likely had a positive impact on achievement on all items in this category. 

Rational Numbers 

Among the five items measuring achievement in operations with rational 
numbers, pins ranged from four to 13 percent. The greatest gain was on Item 
A04 which measured students' ability to solve problems involving proportions. 
Improvement in the level of achievement was likely affected by the reasons stated 
earlier. 

Data Analysis 

A considerable variation in performance was found among the five items 
from the data analysis category. For example, results ranged from a loss of seven 
percent to a gain of 12 percent. Of the items in this category, four showed a gain 
and one a loss. The item showing a loss asked students to use information from a 
chart to solve an applied problem. The greatest gain was on an item involving the 
mean of a set of numbers. 

Measurement 

Gains were shown on four out of five items from the measurement cate- 
gory. The item showing a loss dropped only one percentage point compared to 
gains on the other four ranging from three to 1 3 percent. The item on which no 
improvement was shown involved the solution of a multi-step word problem in- 
volving area. The greatest gain, on the other hand, was on a word problem in- 
volving the volume of a rectangular prism. 

Levels of Student Performance 

Achievement results were analyzed by the Interpretation Panel in a sec- 



173 



Grade 10 Results 



169 



ond way, which described the mathematics which students at each of four perfor- 
mance levels could do. Students were divided into four categories according to 
achievement, where Category 1 was the most basic and Category 4 the most 
complex. An examination was undertaken of the test items which students in 
each of the four groups were able to answer correctly. The knowledge and skills 
reflected by these items were then described by the Interpretation Panel. Hie four 
performance levels were hierarchical in nature so that knowledge and skills dem- 
onstrated at one level were extended further at a subsequent one. Details related 
to the establishment of these categories can be found in Chapter 2. 

The Interpretation Panel examined the items in each category and charac- 
terized student abilities as evidenced by the behaviors needed to respond to them 
correctly. This was done separately for students in Math 10A and in Math 10. A 
description of the categories codes follows. 

Math 10A Levels of Student Performance 

Category 1 

Students are able to perform operations and solve consumer-related prob- 
lems with positive rational numbers, They understand averages and interpret fre- 
quency tables, line, and bar graphs. They combine similar terms in algebraic ex- 
pressions and can determine coordinates on a Cartesian plane. 

Category 2 

Students are able to perform operations, evaluate expressions, and esti- 
mate solutions to multi-step problems with rational numbers. They solve prob- 
lems by interpreting tables, line, and bar graphs, and can find the probability of a 
single event. They solve measurement problems involving angles, plane and solid 
figures, and the Pythagorean Theorem. 

Category 3 

Studenrs are able to perform operations with integral exponents, scientific 
notation, and solve problems involving number patterns, proportions, means and 
the probability of a multiple event. They can solve triangles using the concept of 
similarity and trigonometric ratios. They can solve linear equations in one vari- 
able and convert word expressions into algebraic form. They are able to solve 
problems involving area, perimeter, composite figures, and estimation. 

Category 4 

Students are able to solve problems involving estimation and scientific 
notation, graphs and probability, complementary and supplementary angles, sim- 
ilar and right triangles, and trigonometric ratios. Students are able to simplify al- 
gebraic expressions and solve problems involving area and volume. 
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Math 10 Level* of Student Performance 
Category 1 

Using whole numbers, students in this category are able to interpret and 
read line graphs, solve basic measurement problems given the formula and dia- 
gram, solve simple probability problems, and perform basic algebraic operations. 
They can do multiple-step word problems involving whole numbers, money, and 
percent. They demonstrate a basic understanding of geometry involving proper- 
ties of straight lines, triangles, and parallelograms. 

Category 2 

Students are able to perform operations, evaluate expressions, solve equa- 
tions and inequalities, simplify and solve radicals, and estimate solutions to mul- 
ti-step problems with rational numbers. They solve problems by interpreting ta- 
bles, line, and bar graphs, and can find the probability of a single event. They 
solve measurement problems involving angles, and plane and solid figures. 

Category 3 

Students are able to perform all operations on radicals and are able to 
solve problems in compound probability. They have an understanding of linear 
equations and can solve problems involving similar and ri^ht triangles and trans- 
versals. They can find the area of rectangles, parallelograms, and the surface area 
of a rectangular prism. They can solve and graph inequalities and are able to 
solve multi-step problems in one variable and recognize when there is no solu- 
tion. 

Category 4 

Students are able to interpret scientific notation displayed on a calculator 
and can recognize a number pattern when given a series of diagrams. Students 
can extrapolate information from graphs, tables, or lists of data and can solve 
probability problems involving restrictions. They are able to use algebraic skills 
to solve geometry problems and are able to solve multi-step quadratic equations. 
They are able to use the coordinate system in the Cartesian plane, the Pythagore- 
an 'heorem, and use the basic trigonometric functions to solve right triangular 
problems. They can find the perimeter of composite figures involving circles and 
triangles and can use estimation skills for determin.ng area. 



Correlates of Achievement 

Further examination of information about students' achievement and at- 
titudes was undertaken to determine if there were differences in performance lev- 
els associated with the following variables: school organization, gender, and class- 
room practices. Although the findings do nor establish causal relationships, they 
do provide descriptive results associated with each reporting category. 
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School Organization 

Students were asked if the mathematics course they were most recently 
enrolled in was organized as a ten-month program; semes tered, beginning in 
September; semestered, beginning in January or February; or organized in some 
other way. As reported earlier, 75 percent were enrolled in a 10-month program 
and 23 percent in a semestered one. 

Further analysis was undertaken to examine the achievement of students 
in each type of school organization. Results for all students in Grade 10 ate sum- 
marized in Table 6-9. 



Table 6-9. 
Achievement by 
course 
organization 
(percent). 



Type of Organization 


Mean 


10-Month 


50 


Semester I (September) 


45 


Semester 2 (January or February) 


48 



Results show that students enrolled in a full-year program achieved a 
higher mean score than those in either Semester 1 or Semester 2. There is less dif- 
ference, however, between the achievement level of students enrolled in Semester 
2 and those in a full-year program, than with those enrolled in Semester 1. 

These findings could have been affected by a number of factors. For ex- 
ample, students who had taken a semestered mathematics course beginning in 
September more than likely forgot some of the content which was rented. Those 
enrolled in a semestered course beginning in January or February, on the other 
hand, may not have taken some of the content at the time the assessment was ad- 
ministered. It is reasonable to expect that by May, students in full-year programs 
would have covered a greater portion of the course than those in Semester 2. Giv- 
en these reasons, differences in achievement, which were not great, cannot be ac- 
counted for solely by the type of school organization. 

Gender Differences 

Comparisons by gender for all students in Grade 10 were examined in 
the following arras; achievement, artirudes and perceptions, and course enrol- 
ments. Achievement results were examined both by strand and higher cognitive 
level Further analysis of achievement was undertaken in the area of problem 
solving because of the emphasis on higher-order thinking skills in the current 
curriculum and the diffidences found in this area in earlier assessments (Robitaille 
& O'Shea. 1985). Information on attitudes and perceptions was available 
through students' responses to the series of questions on mathematics and the 
workplace, and on the Mathematics in School scale. Participation rates by gender 
were examined through the course enrolments in Math 10A and Math 10. Since 
mathematics is compulsory in British Columbia to the Grade 10 level, overall 
participation rates by gender were expected to be similar. However, it was of in- 
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terest to determine which one of the Math 10 and Math 10A courses was chosen 
by boys and girls. A discussion of the findings follows. 

(i) Achievement Comparisons 

Achievement comparisons were examined for each of the five strands and 
problem wiving. Results by strand were determined by comparing the propor- 
tion of hems within each of them which were answered correctly by males and fe- 
males. Information on problem solving, on the other hand, wa* collected by 
comparing achievement on items from across stands which measured behaviors *t 
the application or problem-solving level. A discussion of the results follows. 

Achievement by Strand: The mean score on each domain was deter- 
mined separately for males and females. Results for all students are summarized 
in Figure 6-4. 

Boys achieved a higher average score than girls on four strands. For exam- 
ple, algebra was the only reporting category on which girls achieved at a higher 
level. When results were examined by course, the differences in achievement lev- 
els between males and females was greater for Math 10A students than it was for 
those in Math 10. 



Figure 6-4. 
Achievement by 
gender. 
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Differences in achievement between genders were not great, but did es- 
tablish a pattern. As a result of this finding it may be of some interest co identify 
possible reasons why girls outperformed boys in algebra but did less well on the 
other strands. 



Cognitive Behavior Level: Evidence from the previous mathematics as- 
sessment (Robitaille & O'Shca, 1985) showed that boys did better than girls on 
problem solving. To determine if change in this relationship had occurred, results 
on items which measured behaviors at either the application or problem -solving 
level were examined for each gender. A summary if shown in Figure 6-5. 

Results in Figure 6-5 show the mean score for males exceeded that for fe- 
males by five Percentage points. Based on this information, it appears that the 
new curricuhm has not had any noticeable effect on differences in achievement 



9 

ERIC 



177 



Grade 10 Results 



173 



Figure 6-5. 
Problem solving 
by gender. 
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Table 6-10. 
Mathematics and 
the workplace: 
results reported 
by gender 
(percent). 



in the area of problem solving between the genders. Some insight into reasons for 
this rinding may be gained through further analysis of relationships between 
achievement by gender and the following variables: students' and teachers' atti- 
tudes, classroom practices, content of resource materials, and the applications of 
concepts. 

(u) Attitudes and Perceptions 

Students responded to two scales which dealt with attitudes or percep- 
tions: one on Mathematics and the Workplace, and the other on Mathematics in 
School. The first scale consisted of three items in which students were asked to 
rate the importance of mathematics it getting a good job, the extent to which 
mathematics is used in jobs, and whether they would like a job in which mathe- 
matics is applied. The second scale asked students to rate major topics in the 
mathematics curriculum in terms of important, difficultly, and enjoyment. Re- 
sults for boys and girls were examined separately and a discussion of results 'ol- 
lows. 

Mathematics and the Workplace. Students responded on a five-point 
scale ranging from Strongly Agree to Strongly Disagree. Proportions of positive 
and negative responses were determined and responses analyzed by gender. A 
summary of results is shown in Table 6-10. 



Statement 


Agree 


Dsagree 




Male 


Female 


Male Female 


You haw to be able to do math to get a good job 


77 


74 


15 17 


Most people use math in their jobs 


71 


72 


15 1 * 


After completing school I'd like a job 








where 1 have to use math 


34 


26 


31 i8 



Most students agreed that one needs to be able to do mathematics to get 
a good job and that most people ase it in their jobs. Little difference, however, 
was found between the responses of males and females. 
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Responses to the third question, which asked students if they would like a 
job where math is used, were less positive than to die first two. Males, however, 
responded more positively than females. For example, a positive response was se- 
lected by 34 percent of boys compared to 26 percent of the girls. Similarly, a low- 
er proportion of boys responded negatively than girls. This result may indicate 
that although they recognize the importance of mathematics in the workplace, 
girls are less confident in their ability to apply it in situations outside of the class- 
room. It is possible that the type of activities, applications, and problems in the 
curriculum tend to favor the interests of boys. 

Mathematics in School. Perceptions of the importance, difficulty, and 
enjoyment associated with major topics in mathematics were reported earlier in 
Figure 6-2. Further analysis of results, however, examined responses by gender. A 
summary is shown in Table 6-11. 



Table 6-11. 
Students* 
opinions about 
topics in 
mathematics 
(percent). 



Topic 


Gender 


Important 


Easy 


Like 


Fractions/decimals/ percent 


Male 


84 


62 


49 




Female 


90 


62 


54 


Area/perimeter/volume 


Male 


60 


69 


38 


Female 


52 


64 


35 


Working with exponents 


Male 


44 


63 


35 


Female 


43 


67 


42 


Estimating Answers 


Male 


65 


66 


41 


Female 


68 


62 


39 


Problem Solving 


Male 


76 


43 


39 


Female 


73 


36 


36 


Equations & expressions 


Male 


57 


48 


35 


Female 


59 


54 


48 


Data analysis 


Male 


51 


31 


25 




Female 


54 


31 


28 


Geometry 


Male 


53 


53 


45 




Female 


42 


45 


40 


Trigonometry 


Male 


42 


30 


28 


Female 


36 


29 


30 



Similar importance ratings were reported by both genders on five of the 
topics. Boys rated the importance of the following topics considerably higher 
than girls: area, perimeter, and volume; geometry; and trigonometry. On the oth- 
er hand, girls rated fractions, decimals, and percent more highly. These results 
show that boys rated topics which are more abstract and less familiar, higher in 
importance than did girls. 

Difficulty ratings of boys and girls were similar on five topics. Boys, how- 
ever, rated the following topics as considerably easier than did girls: area, perime- 
ter, and volume; problem solving; and geometry. Girls, on the other hand, rated 
equations and expressions as considerably easier, corresponding to their achieve- 
ment results in which they outperformed boys on this topic. 
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Girls enjoyed working with fractions, decimals, and percent; equations 
and expressions; and exponents more than boys. The only topic on which boys 
exptessed an enjoyment level at least five percentage points higher than girls was 
on geometry. 

(tii) Course Enrolments 

Further analysis of enrolments in Math 10 and Math 10A provided infor- 
mation on the the percent of boys and girls in each course. Results arc shown in 
Figure 6-6. 



Figure 6-6. 
Enrolment by 
gender. 




Identical proportions of boys and girls were enrolled in Math 1 0. Al- 
though a slightly higher proportion of boys were enrolled in Math 10A, little dif- 
ference was found between genders. 

Classroom Practices 

A further review of information on the frequency of classroom activities 
involved an examination of achievement results associated with responses to these 
questions. The proportion of the students who chose each of the "frequendy* 
and "seldom" categories for each activity was shown earlier in Table 6-3. A sum- 
maty of the further analysts, showing the overall mean achievement score for stu- 
dents who selected each of two response cat-gories, is shown in Figure 6-7. 

These results show positive relationships between test scores and fiequent 
use of the following activities: tests and quizzes, use of calculators, and time spent 
on homework review. This finding may suggest that to improve student achieve- 
ment, teachers *pend time assigning and reviewing homework, administer quizzes 
and tens frequendy, and continue to permit and encourage the use of calculators 
in all aspects oft? trying and learning of mathematics. 
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Figure 6-7. 
Class practices and 
achievement. 
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Summary 

Information on students' backgrounds, attitudes, and perceptions was 
collected for ail students who were either enrolled in Grade 10 or else in a Grade 
10 level mathematics course. Achievement results, on the other hand were exam- 
ined for three distinct groups: all students, Math 10 students, and Math 10A stu- 
dents. Four different booklets, administered randomly within classrooms, were 
used to collect this information. Each booklet included a number of questions re- 
lated to background and perceptions, as well as 60 achievement items. Twenty of 
the items were common, 20 were specific to Math 10, and 20 related to Math 
10A. 

Background Information 

A total of 31 500 booklets were completed, 50.5 percent by males and 
49.5 percent by females. The vast majority, 89 percent, of students were either 
1 5 or 16 years of age at the time of administration. Seventy-five percent were en- 
rolled in a 10-month program and 23 perrent in a semestered one. Of these, 
slighrly more than 25 percent were enrolled in Math 10A. The proportions of 
students enrolled in the regular English and French immersion programs were as 
follows: regular program in English, 96 percent; French immersion, three per- 
cent; and Programme-cadre de franqais, one percent. 

Results showed that a significant number of students planned to continue the 
study of mathematics into their Grade 12 year. For example, 45 percent reported 
plans to take either Math 12 or Survey Math 12, and 1 1 percent planned to en- 
try in to enriched mathematics course at that level. Forty-five percent planned to 
enter either a university or else enroll in a university transfer program at a college 
after graduation. Only four percent had plans to look for a full-time job immedi- 
ately after completion of secondary school. 
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Attitudes and Perceptions 

Most students agreed there was need for mathematics to get a good job, 
75 percent, and that it is used in most jobs, 72 percent. However, only 30 per- 
cent reported they would like a job after leaving school, where they have to use 
mathematics. 

Students perceived the most important topic to be fractions, decimals, 
and percent; whereas trigonometry was rated as the least important. The easiest 
topics were the following: area, perimeter, and volume; working with exponents; 
estimating answers; and fractions, decimals, and percent. Trigonometry, data 
analysis, and problem solving, on the other hand, were rated as die most difficult 
topics. Ratings for enjoyment were lower than those for importance and easiness. 
Fractions, decimals, and percent was rated the most enjoyable topic whereas data 
analysis and trigonometry were rated the least. 

Classroom Practices 

Classroom practices related to direct instruction were reported as occur- 
ring most frequently. These activities included the following: review of home- 
work, use of quizzes and tests, and individual seatwork. The activities which oc- 
curred least frequently were the uses of computers and concrete materials. 

Achievement Results 

Two hundred and forty achievement items were distributed evenly 
among the four booklets. The items measured learning outco-nes from the fol- 
lowing strands: number and operation, data analysis, geometry, measurement, 
and algebra. A summary of results for each strand follows. 

Number and Operation. Students did well on items which involved 
straight-forward consumer applications, order of operations, and simplification of 
numerical expressions with positive integer exponents. They experienced difficul- 
ty, however, on items with negative values or coefficients, and on those which re- 
quired the extension of numerical patterns. In particular, Math 10A students did 
poorly on items involving mixed numbers and scientific notation. Math 10 stu- 
dents had similar difficulty with items containing numbers under die radical 
sign. 

Data Analysis. Items involving the reading of graphs or frequency distri- 
butions were done well. However, those which measured the probability of an 
event occurring were poorly done. Findings from this strand indicate that, in 
many classrooms, the topic of probability was not taught. The poor level of stu- 
dent achievement and low opportunity t > lam ratings for many items in this 
strand suggest a need for the following: further clarification of the curriculum, 
provision of more teacher inservice, and the development of additional resources. 

Geometry. Students did relatively well on items which involved direct 
relationships between angles formed by transversals and parallel lines. However, 
they experienced difficulty with the application of geometric concepts and with 
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spatial relationships. The topic of proof, however, was done well by Math 10 stu- 
dents* 

Measurement* Given the formula, most students were able to correctly 
answer items involving perimeter and surface area. 

However, items which involved applications of area and volume, and the 
properties of complex figures were not done well, Greater emphasis needs to be 
given to topics in this strand. 

Algebra. Most students were able to simplify algebraic expressions and to 
evaluate expressions, provided there were no parentheses and negative coeffi- 
cients. Items which included these characteristics, however, were poorly done. It 
is recommended that teachers review the items contained in this strand to gain 
direction for course planning and for the development of resource materials. 

Change in Achievement 

A total of 21 items from the 1985 assessment were repeated in 1990 in 
order to examine change in achievement. The hems were divided into the follow- 
ing reporting categories: whole numbers, rational numbers, data analysis, and 
measurement. 

Improvement was shown in all of the reporting categories, with mean dif- 
ferences ranging from a low of five percentage points for data analysis to highs of 
nine percentage points on whole numbers and rational numbers. The two factors 
which likely had the greatest effect on these results were the revised mathematics 
curriculum, in which data analysis and applications have greater emphasis, and 
the use of calculators, allowed for the first time on the 1990 assessment. 



Reporting Categories 

Further analysis of the data examined achievement results based on 
school organization, gender, and classroom practices. Results by gender were also 
examined for attitudes and perceptions, and course enrolment. A brief renew of 
findings follows. 

School Organization. Results of students enrolled in full-year programs 
were slightly higher than those in a semestered school organization. The differ- 
ences, however, were not great. It is likely that results for students enrolled in a 
Semester 1 course were affected because some of the content was forgotten. Re- 
sults for students in a Semester 2 course, on the other hand, were likely affected 
since some of the mathematics may not have been taught at the time the assess- 
ment was administered. 

Gender Differences. Boys outperformed girls on all of the strands, ex- 
cept algebra. Differences were not great, however, ranging from two to five per- 
centage points across strands. The mean score for boys was also higher, five per- 
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centage points, on items measuring achievement for problem solving. A higher 
percent of boys indicated they would like a job in which mathematics is used af- 
ter completion of school. Topics which are more abstract and less familiar re- 
ceived higher ratings of importance and easiness from boys. Girls, on the other 
hand, rated the enjoyment of most topics higher than did boys. These differences 
may be partly affected by students' and teacher's attitudes, as well as applications 
in textbooks, which may favor the interests of boys more than girls. 

Classroom Practices. Findings showed that students who reported frequent oc- 
currence of the following activities in their classrooms scored higher than those 
who did not: use of quizzes and tests, use of calculators, and time spent on home- 
work review and individual seatwork. On the other hand, students who reported 
infrequent occurrence of the following activities scored higher, on average, than 
those who reported frequent occurrence: use of computers, use of concrete mate- 
rials, and small group instruction. These results suggest that students enrolled in 
classes in which activities associated with direct instruction occur frequently score 
higher than those who are not. 
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Since 1987 when the revised mathematics curriculum was introduced in 
British Columbia, problem solving has been a major strand in elementary school 
mathematics. Strategies are a major focus of the problem-solving strand from 
Grade 1 through Grade 7. Although problem solving is not a distinct strand in 
the secondary school grades, it is specified in the Curriculum Guide (1987) that 
the strategies introduced in the elementary grades should be practiced and rein- 
forced throughout the teaching of secondary school mathematics. The impor- 
tance of problem solving and its emphasis in the new British Columbia mathe- 
matics curriculum make it highly desirable that* along with the 1990 assessment 
of mathematics knowledge, skills, and concepts in British Columbia, a major as- 
sessment of problem solving should also be undertaken. The previous mathemat- 
ics assessment in British Columbia (Robitaillc & O'Shea, 1985) did include a 
special and separate set of open-ended problems; however, the present assessment 
is much greater in scope and especially relevant in view of the revised mathemat- 
ics curriculum. 

Goals of the Open-ended Problems Assessment 

In addition to the general goals and major questions listed in Chapter 1 
for the Provincial Learning Assessment Program, there were more particular goals 
and objectives for the assessment of mathematical problem solving. The principal 
objective for assessment of students 9 ability to solve open-ended problems is to 
provide inL mation about the strengths and weaknesses in the problem-solving 
strand of the British Columbia mathematics curriculum which can be used to im- 
prove instruction and learning in problem solving. Answers to questions related 
to students' knowledge and utilization of specific problem-solving strategies in 
Grades 4, 7, and 10 are needed in order to determine the effectiveness of instruc- 
tion in problem solving and to guide planning for better instruction where it is 
needed. For example, the guess-and-test strategy has been a requirement of the 
mathematics curriculum for only a few years* and little is known about how well 
students use this strategy at various grade levels. In addition to Knowledge about 
particular strategies it is desirable to determine to what degree students are learn- 
ing how to assimilate problem facts, make connections among those facts, make 
decisions about appropriate strategies, and carry out sound procedures while uti- 
lizing such strategies as they attempt to reach the problem grab. In particular a 
number of questions for which some answers would be helpful are the following: 

• What problem-solving strategies are utilized by students a: the three 
grade levels being assessed? 

• How well are these strategies implemented in the course of solving 
problems at each grade level? 

• Do students fare better with translation problems (traditional word 
problems requiring mainly calculation) than with process problems 
whidi require lists, pattern recognition* guessing and testing, etc? 

• To what extent are experience and maturity significant with respect 
to utilizing certain strategies and solving problems in general? 
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• How well are students able to solve problems containing a large 
number of tacts and conditions? 

• How well are students able to evaluate a problem solution? 

In addition to these achievement questions, it is important to know how 
students feel about problem solving because such reelings influence motivation 
which is essential to success in solving problems. The following affective ques- 
tions were addressed in the assessment: 

• At each grade level, what is the state of students' attitudes toward 
problem solving? 

• After attempting to solve problems, how do students feel about the 
problems? 

A great deal of research has focused on differences between males and fe- 
males in mathematics. Differences in higher-order thinking skills such as problem 
solving are especially important Questions about the extent of these differences 
need to be answered to provide direction tor improving performance of males or 
females where such differences occur. The following questions are important: 

• Do males and females achieve different performance levels in problem 
solving? 

• Do males and females have different attitudes toward problem 
solving? 

Construction and Development of Items 

The problem-solving strand of the new mathematics curriculum includes 
a variety of strategies for solving problems: e.g. guessing and testing, looking for a 
pattern, making a systematic list. Along with these strategies, at each of Grades 1 
to 7, the Mathematics Curriculum Guide (Ministry of Education, 1987) specifies 
Intended Learning Outcomes (ILO's) for problem solving including the phases 
of problem solving: understanding, solving, and consolidating and extending. Al- 
though problem solving is not a distinct strand in the Grade 10 Mathematics 
Curriculum, teachers are expected to integrate problem solving into all mathe- 
matics topics including practice with the strategies introduced in the earlier grade 
levels. 

These auricular requirements and recommendations served to guide the 
construction of the open-ended problems so that each set of problems would in- 
clude traditional complex translation problems and several problems which 
would require the use of other strategies in addition to selection of appropriate 
numerical operations. A plan for development and construction of the assessment 
items was presented to members of the Contraa Team which gave approval to 
the plan. Following construaion of a draft of open-ended items at each grade lev- 
el, members of the Contraa Team examined the items and made suggestions for 
minor revisions. In the spring of 1989 a revised form of the open-ended items 
was piloted in three Grade 4 and three Grade 7 classes. The items were found to 
be generally suitable but additional revisions were made and again reviewed by 
members of the Contraa Team. In January 1990 another version of the assess- 
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ment items was piloted in three Grade 4 classes, three Grade 7 classes, and four 
Grade 10 classes including two Grade 10A classes. Again responses from the pilot 
classes suggested changes and refinements which were used to construct the final 
versions of the forms for the assessment of open-ended problems. 

Hie mathematical concepts and skills required to solve all of the prob- 
lems were within the scope of the mathematics curriculum at each grade level. 
Although the curriculum for Mathematics 10A encompasses lower levels of math- 
ematics content than that of Mathematics 10, no Grade 10 problem required 
more mathematical content than is supposed to be taught in Mathematics 10A. 
Although the curriculum guide for secondary mathematics docs not have a specif- 
ic strand for problem solving, the same range of strategies for solving problems in 
elementary grades was included in the Grade 10 problems. 

Format and Content of the Open-ended Problem Booklets 

At each of the three grade levels two booklets consisting of open-ended 
problems. Forms Ql and Q2, were administered. Each booklet contained 6 
problems to be solved, and one solved problem containing errors in which the 
student was asked to judge the quality of the solution. The Ql forms also con- 
tained two questions asking the students what they did before and after solving a 
prob'em. The Q2 forms contained an 8-item scale of attitude toward problem 
solving. Following each problem was a sequence of four words. Students were 
asked to select the one that described their feelings about each problem or to 
choose their own word. All of the Q-forms were translated into French for those 
students who were learning mathematics in French. 

Six of the twelve problems on the two Q-forms in Grade 7 were identical 
to problems on the Grade 10 Q-forms. One problem was identical for all three 
grade levels. 

Participation Fates 

While the multiple-choice items were completed by virtually all students 
in Grades 4, 7, and 10, it was not feasible to administer the open-ended items to 
all students in those grade levels. The solution of each open-ended problem re- 
quires careful examination and the time needed to evaluate more than 100 000 
Q-forms would be excessive. An eight percent sample of Grade 4, 7, and 10 class- 
es was randomly selected to write the Q-forms, including classes taught mathe- 
matics in French. In each class half the students completed Form Ql and the 
other half completed Form Q2. The Q-forms were completed by about 3250 
Grade 4 students, 3700 Grade 7 students, and 31 00 Grade 10 students. 

The Q-forms were administered in May, within a few days of the univer- 
sal administration of the main body of multiple-choice learning assessment items. 

Scoring Procedures 

The evaluation of open-ended problems is complex and time consuming. 
Scales for evaluating problem solving, no matter how well constructed, suffer 
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from inconsistencies because even carefully prepared guidelines cannot complete- 
ly eliminate the subjectivity of the evaluator. A well-known evaluation scale tor 
problem solving that measures three phases of problem serving - understanding, 
solving, and answering - was constructed by Charles s nd Lester (Charles, Lester, 
& O'Dafler, 1987). One of the limitations of this scale is that measurement of 
the first two phases, understanding and solving, are not independent. In order to 
provide a measure for understanding, one must survey the process of solution. As 
a result, scores assigned for Phases 1 and 2 are very often the same (Sxetek, 
1987). A second type of scale for evaluating problem solutions surveys the entire 
solution process. A score is assigned proportional to the degree of progress in at- 
tempting to reach a complete solution. Such scales are quite natural to use and 
one constructed by a Polish researcher (Rabijewska, 1981) is very similar to one 
constructed independently by Rick Woods, a teacher in the Richmond School 
District (Woods, 1982). 

In view of the work involved in evaluating about 10 000 sets of solutions 
to problems, it was imperative that the evaluation scheme chosen be relatively 
simple as well as reasonably consistent. Initially, it was planned to use the Woods 
scale shown in the left half of Figure 7-1 because it appeared to satisfy these re- 
quirements. 

Following considerable discussion it was decided to construct a new scale 
which would focus on strategy implementation instead of numerical grading as in 
the Woods scale. That coding scheme, called the Student R& t x>nse Characteristic 
Coding Scheme (SRCCS), was based on the Woods scale, but included nine cate- 
gories of strategy implementation. The dose relationship between the Woods nu- 
merical grading scale and the SRCCS is shown in Figure 7-1 . 



Figure 7-1. 
Woods evaluation 
scale and strategy 
implementation 
scale. 



Woods Evaluation ScrJe 



SRCCS Coding Scheme 



Score Solution Stage 

0 No work shown 

2 Pertinent (acts shown with no 
procedure 

4 Pertinent facts shown with 
inappropriate procedure 

6 Appropriate plan introduced; 
some progress but wrong turn 
taken or failure to complete a 
good plan 

8 Clear and appropriate plan 
developed but error in 
calculation or transcription or 
ansv%«. incomplete 

10 Correct and complete answer 



Categ Strategy Implementation 

1 No work shown 

2 Identifies data only 

3 Problem misinterpreted 

4 Strategy not clear 

5 Strategy initiated but incomplete 
or poorly implemented 

6 Conditions overlooked or 
possibilities not exhausted 

7 Multiple secondary errors 

8 A single secondary error 

9 Appropriate and complete 
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In addition to a scale for strategy implementation the SRCCS also includ- 
ed categories for the answer to the problem* for the statement of the answer, and 
for the identification of the principal strategy used in each solution as shown in 
Figure 7-2. 



Figure 7-2. 
Answer and 
statement codes 
and 

problem-solving 
strategies. 



Answer 


Statement 


Strategy Used 




1. Correct 


1 . Complete 


Number sentence 


Draw diagram 


2. Incorrect 


2. None required 


Select numerical 


Search lor a pattern 




operations and 








calculate 




3. Undetermined 


3. No units 


Use algebra 


Logical reasoning 


4. Blank 


4. No context 


Non-systematic list 


Simpler case 




5. No statement 


Systematic list (make 


Work backwards 






a table, graph or list) 








Guess and check 


Undetermined 



Following training sessions for sue teacher leaders, 80 teachers met for a 
period of five days for training in the use of the SRCCS and for evaluation of die 
approximately 10 000 sets of problems. The SRCCS proved to be efficient in 
e.aluating the Q-forms and consistent as well. Consistency of the categorizations 
was verified by second evaluations of samples of the Q-forms following the initial 
evaluations. 



Scoring of Problem 7 

On each of the Q-forms, a distinctly different type of challenge followed 
attempts to solve the first six problems. Problem 7 was presented as an already 
solved problem, but it contained a significant error. Students were asked to evalu- 
ate the solution of Problem 7 by answering two questions about the solution. 
The problem was designed to provide information about students' ability to eval- 
uate a solution rather than find solutions as in problems 1 to 6. In view of time 
limitationr it was decided to evaluate only a sample of the Q-forms for assess- 
ment of this item. About 1000 responses tc Problem 7 were evaluated in all, or 
about 160 responses from each of the six Q-forms. 

On each Q-form, Problem 7 included two questions designed to give stu- 
dents an opportunity to analyze the solution and discover a significant error in 
the solution. A set of response categories to those questions was presented to a 
pant! of 80 teachers who then proceeded to evaluate the responses. Judgment of 
the student response: as indicative of ability to examine a solution critically was 
determined mainly on the basis of whether or not the student could identify the 
major error in the problem. 

Results of Open-ended Problems Assessment 

Results of the assessment of problem solving are presented mainly with 
res pea to quality of strategy implementation as shown in Table 7-1. The nine 
levels of strategy implementation in the SRCCS form a hierarchical sequence 
ranging from no work shown (Category 1) to complete and correct solution 
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Table 7-1. 
Mean percentages 
of students in each 
strategy 

implementation 
category. (Twelve 
problems in eacii 
category.) 



Strategy Implementation Category 
- — -s£ £ _s_Z 


Grade 4 


Grade 7 


Grade 10 


1 No work fhown 


21 


24 


20 


2 Identifies data only 


0 


• 

1 


1 


3 Problem misinterpreted 


22 


20 


12 


4 Strategy not dear 


3 


8 


7 


5 Strategy initiated but incomplete 


7 


10 


15 


or poorly implemented 








6 Conditions overlooked or 


11 


9 


10 


possibilities not exhausted 








7 Multiple secondary errors 


0 


0 


1 


8 Single secondary error 


4 


2 


3 


9 Appropriate and complete 


31 


24 


32 



(Category 9). Category 6, conditions overlooked or possibilities not exhausted, 
can be considered to be rhe minimum level for satisfactory achievement on any 
given problem. This category typically describes a solution which shows signifi- 
cant understanding of a problem and significant progress toward solution, al- 
though the solution may fall short of completion. Problem solving is a complex 
process, and complete and correct solutions cannot be expected with the same 
frequency as in computational exercises or other routine mathematical tasks. The 
difficulty level of a given problem depends on many factors including prior expe- 
rience, context, familiarity with general strategies, and maturity. Not surprisingly, 
there was a wide range of levels of strategy implementation on the six problems of 
each of the six Q-forms. 

The unexpectedly high mean percentages of students who showed no 
work in their attempts to so*' ve problems indicate that many students often find 
solving problems a task too formidable to attempt, However, there was a wide 
range of difficulty levels of the problems. Figure 7-3 shows an example of a prob- 
lem at each grade level which student" found less difficult than others. 



Figure 7-3. 
Examples of less 
difficult problems 
at each grade level 
and percents of 
students showing 
no work and 
reaching imple- 
mentation level 6 
or higher. 



No work 

Grade 4 P rob Jem 

Small candies cost 2 cents each and large candies 1 3 
cost 5 cents each Susan bought 3 candies. How 
many different amounts could Susan have spent? 

Grade 7 Problem 

A musk club raised $125 to buy tickets for a 11 
concert. Tickets cost $9 each. After buying tickets 
for c/ery club member, $17 was left. How many 
members are in the musk dub* 

Grade 10 Problem 

A plane took off with a full bad of 116 COO L of U 
jet fud. The plane used 9000 L of fuel per -itour 
It flew at an avenge speed of 800 km/h. When the 
plane landed rrhad44O0OLof}ctnjdleft. How 
long was the flighr? 



level 6 - 9 



S4 



63 



71 
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Figure 7-4. 
Examples of more 
difficult problems 
at each grade level 
and percent* of 
students showing 
no work and 
reaching imple- 
mentation level 6 
or higher. 



Other problems were more challenging as indicated by examples shown 
in Figure 7-4. The high percentages of problems with no work shown reflects not 
only the difficulty of the problem but also inexperience in solving such problems, 
unwillingness to attempt such problems, and inadequate awareness of problem- 
soh.ng strategies. 



No work 



Level 6- 9 



Grade 4 Problem 

Petra read a book with 160 pages in 4 days. 54 
Each day after the first, *he read lOpa^es 
more than the day before. How many pages 
did she read on the fourth day? 

Grade 7 Problem 

A hockey team t cored " 7n oak in 24 games. 32 
In 10 of the games tin- m scored 2 goals in 
each game. In the otht. games they scored either 
3 goals or 4 goals. The ream won only when they 
scored 4 goak How many games did the team win? 

Grade 10 Problem 

We can write any whole number using the digits 43 
0 to 9. 59 has a 2 digits: 5 and 9. 708 has 3 dips: 
7. 0, and 8. 4633 has 4 digits: 4. 6, and 3 used twice. 
In numbering the pages ofa book, 777 digits were 
used. How many pages are in the book? 



17 



15 



10 



Figure 7-5. 
Strategy 
implementation 
problem for 
Grades 4, 7, and 
10: mean percent 
correct. 



Cross-Grade Results 

The effects of maturity and experience on success in solving problems 
were investigated by including the same problem given at all three grade levels 
and by having several identical problems in Grades 7 and 10. Figure 7-5 shows a 
problem which was administered at all three grade levels and the percentages of 
categories of strategy implementation. 

We want to number the pages of a book with 222 pages. 
How many times will a 7 be printed? 



Strategy Implementation Categories) 

No work or only facts written 

Problem misinterpreted or strategy not clear 

Strategy initiated but incomplete 

or poorly implemented 
Conditions overlooked or possibilities 

not exhausted 
Secondary errors only or appropriate and complete 



Grade Level 
4 7 10 



30 
42 



22 
5 



16 
16 



3! 
18 



2 

17 



39 
18 



Not surprisingly, Grade 4 students were less able to comprehend the 
problem situation than students in Grades 7 and 10. About 72 percent of Grade 
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4 students did Hide or no work, misinterpreted the problem situation, or were 
unclear in their strategy implementation. This compared with about 40 percent 
of the students in Grades 7 and 10 in the weakest strategy implementation cate- 
gories. About 27 percent of Grade 4 students made significant progress, includ- 
ing the 5 percent who solved die problem completely or made secondary errors 
only. About 49 percent of Grade 7 students made significant progress, including 
18 percent who were completely correct or made secondary errors only. 

Grade 10 students did not fare much better on this item than Grade 7 
students. About 57 percent of Grade 10 students made significant progress, in- 
cluding 18 percent who were completely correct or made secondary errors only. 
The large proportion of students in the category of conditions overlooked or pos- 
sibilities not exhausted is not unexpected in a problem of this type. Hie most 
common oversight was the extra 7s in the 70s decades. The low success at all 
grade levels indicates that more instruction and practice are needed to promote 
success with die strategies of making a systematic list and identifying number pat- 
terns. 

In contrast to the *How many 7s problem/ 5 the problem and results dis- 
played in Figure 7-6 illustrate a considerably higher degree of success at the 
Grade 10 level than at the Grade 7 level. 



Problem Look at the pattern of black and white square tiles. 

How many black tiles should be in the TENTH figure? 



Black tiles cost $5 and white tiles cost $ 1 . 

How much will a square floor with 20 tiles on each side cost? 





Grade Levrl 


Strategy Implementation Category(ies) 


7 


10 


No work or only facts written 


33 


18 


Problem misinterpreted or strategy not clear 


41 


29 


Strategy initiated but incomplete 






or poorly implemented 


11 


18 


Conditions overlooked or possibilities 






not exhausted 


4 


0 


Secondary errors only or appropriate and complete 


13 


35 



Only about one eighth of Grade 7 students had a correct or nearly correct 
solution, compared to about one third of Grade 10 students. This large differ- 
ence contrasts with the approximate equality of correct and nearly correct solu- 
tions for the two grade levels on the "7s" pioblem. Grade 7 students may have 



Figure 7-6. 
Strategy 
implementation 
results for a Grade 
7 and 10 problem. 
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been more prone to misinterpret the problem because of difficulties with the syn- 
tax The phrase "20 tiles on each side" was often misinterpreted as 20 tiles on the 
boundary sides only of the square floor. This interpretation is reasonable, espe- 
cially if students ignore the pattern of tiles illustrated in the first question which 
was sometimes considered to be distinct and not related to the main goal of the 
problem. Such reasonable misinterpretations illustrate the general difficulty of 
making problem statements so clear that only a single interpretation is reason- 
able. 

The following problem illustrates that problems involving percent arc 
much more difficult for students in Grade 7 than those in Grade 10. 

Mike, Larry, and Les earned money mowing lawns. 
One week Mike worked for 20 h, Larry worked for 12 h, 
and Les worked for 18 h. 

a) What percent of the total number of hours did Mike work? 

b) During that week the boys were paid a total of $225. How 
much of the money should Mike receive? 



Table 7-2. 
Results on identical 
problems for 
Grades 7 and 10: 
percent complete 
solutions. 



About 26 percent of Grade 7 students obtained the correct answer to part 
(a) compared to about 64 percent of Grade 10 students. About 19 percent of 
Grade 7 students obtained the correct answer to part (b) compared to about 55 
percent of Grade 10 students. 

The results for all seven problems common to both Grades 7 and 10 are 
summarized in Tabic 7-2. 



Problem Context 


Best Strategy 


Grade 7 


Grade 10 


Lawns (part a) 


Select operations 


26 


64 


Lawns (part b) 


Select operations 


19 


55 


Music tapes 


Systematic list 


40 


56 


How many 7's 


Systematic list 


9 


8 


Free tickets 


Systematic list 


0 


0 


Hockey 


Guess and test 


14 


20 


Tiles 


Pattern 


12 


32 



One problem was extremely difficult, and less than one percent of stu- 
dents in either of Grades 7 or 10 were able to obtain the correct answer. The 
problem involved many lists. The 7s problem was the next most difficult prob- 
lem. On the remaining five problems, Grade 10 students had a dear superiority 
over Grade 7 students, as would be expected. 
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Table 7-3. 
Means of 
percentages of 
correct answers for 
males and females. 



Problem-Solving Results by Gender 

A considerable body of literature indicates that there are gender differ- 
ences in mathematics learning. In a report of the National Assessment of Educa- 
tional Progress for Grades 3, 7. and 11 in the United States (Dossey, Mullis, 
Lindquist & Chambers, 1988) it is stated that: 

Females tend to outperform males on tasks where there is an ob- 
vious procedural rule to follow, while the reverse seems to be true 
when the strategy for solving the problem is less apparent. At all 
three grade levels, the NAEP results show a consistent advantage 
for females in the area of knowledge and skills compared to a con- 
sistent advantage for males in the area of higher-level applications, 
(pp. 56-57) 

Differences are largest in the secondary grades but are declining (Fried- 
man, 1989). Reasons for these differences have often been attributed to differ- 
ences in exposure to mathematics. In senior grades males have traditionally en- 
rolled in mathematics courses in larger numbers than females (Fennema and 
Sherman, 1977). 

Table 7-3 shows the mean percent correct on the six problems from each 
Q-form at each grade level. Results are consistent with other studies on gender 
differences in mathematics and especially higher-level thinking. Differences be- 
tween males and females in obtaining correct answers on the assessment problems 
are small in Grade 4 and Grade 7. In Grade 10 males have a three to six point 
margin over females. 



Grade 


Form 


Boys 


Girls 


Difference (Girls - Boys) 


4 


Q-l 


44 


43 


-1 


4 


Q-2 


31 


33 


2 


7 


Q-i 


28 


28 


0 


7 


Q-2 


33 


32 


-1 


10 


Q-l 


53 


47 


-6 


10 


Q-2 


33 


30 


-3 



On most problems differences between males and females were not large. 
Out of 36 problems there was a difference of five percent or more on only seven 
problems. The largest difference was a Grade 10 problem involving concepts of 
rate and average. Inexplicably, 51 percent of males had a complete and correct so- 
lution for this problem compared with only 33 percent of females. 

Mr. Moon Hrove for 4 h at 80 km/h. 

He drove 1 more hour in heavy traffic at 40 km/h. 

What was his average speed for the trip? 



The large difference between males and females on this one problem is a 
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puzzling anomaly. The sample size is large enough to render unlikely the conclu- 
sion that the result is merely a statistical aberration. The problem appears to be 
brief and clearly srared. In Grade 10, do males have a better understanding of the 
concept of average rate than females? Are males more likely to notice the impor- 
tance of considering the periods of time when averaging two different rates? Do 
males have more experience with rate situations? 

Attitudes Toward Problem Solving 

The research literature on affective differences in mathematics suggests 
that attitudes toward mathematics are somewhat positive in the primary grades 
but gradually decline in the middle grades and become even less positive in the 
upper grades. The literature also suggests that females are more anxious about 
mathematics and feel less confident about their ability to do mathematics. To 
obtain data that would shed light on attitudes toward problem solving among 
students in British Columbia, an 8 -item scale of attitude toward problem solving 
was const i acted. This scale, shown in Figure 7-7, is a short, modified version of 
other scales of attitudes toward problem solving: e. g. (Whitaker, 1976). The 
scale was completed by students on Form Q-2 immediately preceding their at- 
tempts to solve the problems. 
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Figure 7-7. BEFORE YOU START THE PROBLEMS, LOOK AT THE STATEMENTS BELOW. 

Scale of attitude CIRCLE THE ANSWERS THAT TELL BEST HOW YOU FEEL ABOUT MATH PROBLEMS. 

toward problem , , en | oy solving math prob j cms 

solving. Strongly agree Agree Undecided Disagree Strongly disagree 

2. When my teacher gives us math problems to solve, I get uncomfortable. 
Strongly agree Agree Undecided Disagree Strongly disagree 

3. Once I start a math problem 1 don't give up until 1 solve it. 

Strongly agree Agree Undecided Disagree Strongly disagree 

4. 1 would rather solve only easy problems. 

Strongly agree Agree Undecided Disagree Strongly disagree 

5. Problems that make you think arc more fun than easy problems. 
Strongly agree Agree Undecided Disagree Strongly disagree 

6. If I had the choice, I would rather solve math problems than do arithmetic 
drills or exercises. 

Strongly agree Agree Undecided Disagree Strongly disagree 

7. Math would be more interesting if we had more problems. 

Strongly agree Agree Undecided Disagree Strongly disagree 

8. I think I'm good at solving problems. 

Strongly agree Agree Undecided Disagree Strongly disagree 

This scale was completed by 823 males and 717 females in Grade 4, by 
883 males and 908 females in Grade 7, and by 761 males and 752 females in 
Grade 10. The wording of all items except Items 2 and 4 was "positively 
phrased.** In the analysis of the data the numerical results on items 2 and 4 have 
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Table 7-4. 
Male-female item 
means for attitudes 
toward problem 
solving. 



Table 7-5, 
Male-female item 
percent* for 
positive attitudes 
to wait! problem 
solving. 



been adjusted to be consistent with the positively phrased items. Item responses 
were scored from 1 (strongly agree) to 5 (strongly disagree). 

Results from the Attitudes toward Problem-Solving Scale 

Students' responses to the attitude scale are summarized in Table 7-4 
which is shown below. Lower scores indicate more positive attitudes. 



hem 


Grade 4 
Male Female 


Gxade 7 
Male Female 


Grade 10 
Male Female 


Enjoy solving 


2.51 


2.40 


2.89 


2.99 


3.18 


3.20 


Uncomfortable 


2.48 


2.46 


2.47 


2.53 


2.59 


2.71 


Don't give up 


2.16 


2.13 


2.65 


2.73 


2.97 


3.02 


Prefer easy 


2.80 


2.79 


3.02 


3.08 


3.12 


3.26 


Thinking fun 


2.46 


2.48 


2.67 


2.75 


2.82 


2.92 


Problems-drill 


2.76 


2.76 


2.78 


3.12* 


2.80 


3.08* 


More problems 


3.10 


3.09 


3.32 


3.48* 


3.44 


3.58* 


Good at solving 


2.39 


2.58* 


2.63 


2.92* 


2.80 


3.22* 


Mean 


2.58 


2.59 


2.81 


2.95 


2.97 


3.13 


* Differences significant at 0.01 level. 



Table 7-4 shows that responses on most items between males and fe- 
males are similar especially in Grade 4. All seven significant differences indicate 
less positive attitudes for females. It is also apparent that there is a general steady 
deterioration of attitude toward problem solving from Grade 4 to Grade 10. This 
deterioration is more apparent when the results are tabulated in terms of the per- 
centages of students who gave positive responses (strongly agree or agree) as 
shown in Table 7*5. 



Item 


Grade 4 
Male Female 


Grade 7 
Male Female 


Grade 10 
Male Female 


Enjoy solving 


64 


66 


46 


43 


35 


33 


Uncomfortable 


60 


63 


61 


59 


57 


52 


Don't give up 


74 


75 


52 


48 


38 


35 


Prefer easy 


54 


54 


45 


40 


43 


35 


Thinking fun 


61 


61 


53 


49 


47 


40 


Problems-drill 


50 


50 


46 


39 


43 


35 


More problems 


38 


37 


27 


19 


18 


11 


Good at solving 


64 


56 


49 


36 


44 


26 


Mean 


56 


55 


47 


42 


36 


33 



* Results adjusted for ncgitively phrased items. 

As Item 1 indicates, about two-thirds of students in Grade 4 report en- 
joyment of problem solving, but in Grade 10 only about one-third of students do 
so. Item 3 also reveals a sharp dedine with about half as many students in Grade 
10 reporting persistence in solving problems compared to students in Grade 4. 
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Figure 7-8. 
Percentages of 
males and females 
indicating positive 
attitude responses 
for selected items. 



Item 7 show that more than a third of students in Grade 4 would prefer 
to have more math problems, but in Grade 10 the percentages are much lower 
with only about 1 1 percent of females preferring to have more problems. Sharp 
drops in confidence in solving problems are indicated from the results on Item 8, 
especially for females with 56 percent agreeing that they are good in solving prob- 
lems in Grade 4 but only 26 percent in Grade 10. Percentages of positive attitude 
responses for males and females for Items 1 , 3. and 8 are shown in Figure 7-8 in 
bar graphs. 



too i 

90 

so 

70 
60 

so-l 

40 
30 
20 
10 
0 




■ 


(MADE 4 


■ 


GRADE 7 




GRADE 10 



MALE FEMALE 
ITEM I 
( £sfoy Solving) 



MALE FEMALE 
ITEMS 
(PtfUsteact) 



MALE FEMALE 
ITEMS 
(Good *t Solving) 



Table 7-6. 
Number of 
students in 
sample of classes 
taught in English 
and in French. 



Problem-Solving Performance in Classes Taught in English and French 

The numbers of students taught mathematics in French are considerably 
smaller than those taught in English. The numbers of students and percent of 
French pupils in the sample are shown in Table 7-6. 



Grade 


English 


French 


Percent French 


4 


2954 


294 


9 


7 


3346 


379 


10 


10 


3009 


131 


4 



The mean percentages of complete and correct solutions on the overall 
dusters of 12 problems for Grade levels 4, 7, and 10 for classes taught in English 
and in French are shown in Table 7-7. Because of the small sizes of the samples 
of French-taught mathematics classes in the assessment, the results are presented 
here with little comment. 



Table 7-7. 
Mean percentages 
of complete and 
correct solutions in 
classes taught in 
French and in 
English. 



Percent Complete and Correct Solutions 
Grade English French Difference (English-French) 



4 
7 
10 



31 

23 
32 



27 
32 
41 



4 
-9 
-9 
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The percentages of complete and correct solutions for Grade 4 shown in 
Table 7-7 indicate that students in the sample of mathematics classes taught in 
English had a higher percentage of complete and correct solutions than those 
taught in French. However, at both Grades 7 and 10, students who were enrolled 
in mathematics classes taught in French had a higher percentage of complete and 
correct solutions than those taught in English. 

Assessment of Critical Analysis in Problem Solving 

Solving problems requires awareness of the problem situation, decision 
making, and continuous regulation of the strategy implementation. These meta- 
cognitive actions and the ability to analyze stages in the solution process are diffi- 
cult to assess unless the solver has clearly explained the entire solution process. 
Often students solve problems and obtain answers with very little work shown. 
In such cases the teacher must guess the extent of the student's awareness and in- 
fer which decisions were made, with little conception of any monitoring in which 
the student was engaged. One way to assess critical analysis and metacognitive ac- 
tions in problem solving is to present an already solved problem where the task is 
to evaluate the solution rather than solve a problem. By asking suitable questions 
with respect to the given solution, one can obtain a reasonable conception of the 
extent of metacognition practiced by the student. Although the given problem is 
already solved (correctly or not), the student must acquire a suitable representa- 
tion of the problem situation, be able to monitor the solution procedure, and de- 
cide on the appropriateness of the procedure and reasonableness of the answer. 
Figure 7-9 shows a solved problem containing a significant error given to Grade 
7 students (Problem 7, Form Q-l) along with questions which cannot be an- 
swered well without critical analysis or metacognitive engagement in the given so- 
lution. 



Solution "for Problem A bowl contains 10 apples and oranges. 
critkaTanalvsb AppleS C0St 5 ccnts ^ and oran S es cosr 1 0 cents each. 

(Grade 7 Form ^ together the fruit is worth 70 cents. 

Q.v ' We want to find how many apples are in the bowl. 

^ ' Beth tried to solve the problem this way. 



apples 


oranges 




5 


10 




5 


10 






10 




5 


10 




10 


10 




5 


10 


50 




10 


60 


5 


10 


21 




10 


m 


_S 


IQ 


75 too high 




XQ. 


70 


25 


50 






60 





just right 



There are 2 apples in the fruit bowl. 
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1 . Is Beth's way of solving the problem a good one? 
Tdl why you think it is or is not a good way. 

2. Did Beth get the right answer? 
Explain why she did or did not. 
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Table 7-8. 
Percent distribution 
of levels of critical 
analysis in problem 
solving. 



For each of the two Q-forms at Grades 4, 7, and 10, a sample of about 
1 50 to 175 responses to Problem 7 was examined by a team of teachers who had 
also participated in the evaluation of the first six problem solutions. A total of 
985 Problem 7 responses was evaluated. The responses were used to determine 
three levels of critical analysis : 

Level 1: Responses are simplistic. There is no indication of ability to 
evaluate a solved problem in a critical manner. 

Level 2: Responses indicate a reasonable attempt to comprehend and 
critique the solution, although with limited success. At least 
one major error was overlooked. 

Level 3: Responses indicate a careful examination of the solution, 
including identification of the significant error. 

Results for Problem 7 

Tabic 7-8 shows the percentages of students classified as being at each of 
the three levels of critical analysis in problem solving. 





Grade 4 


Grade 7 


Grade 10 


Number of students 


314 


339 


332 


% at Level 1 


66 


56 


76 


% at Level 2 


25 


9 


7 


% at Level 3 


10 


36 


18 



The results show that, based on the criteria describing three levels of criti- 
cal analysis, most students in Grades 4, 7, and 10 were at the lowest level in criti- 
cal examination of a solution to a ptoblem. These results must be treated with 
caution for several reasons. They are based upon responses to a single problem. 
The problem and the solution shown may not have attracted sufficient student 
interest and study to elicit thoughtful responses to the questions. Students have 
little or no experience in critically analyzing problem solutions. The criteria for 
the three levels of critical analysis are arbitrary and imperfect. The comparative 
results themselves cast doubts about their legitimacy. It is highly suspect to have 
results that indicate that twice as many students in Grade 7 reached the highest 
level of critical analysis as those in Grade 10. Notwithstanding these caveats, the 
high percentages of students classified at the lowest level of critical analysis sug- 
gests that problem situations designed to stimulate critical thinking, such as 
Problem 7, represent a fertile area in which teachers may enhance their methods 
for eliciting more thoughtful analysis in problem solving. Such problem situa- 
tions may promote merp cognitive actions such as selecting strategies, monitoring 
their implementation, making decisions, and generally, evaluating solution pro- 
cesses as well as answers. 
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Translation Problems And Process Problems 



Table 7-9. 
Mean percentages 
of complete and 
correct solutions on 
translation 
problems and 
problems solvable 
by guessing and 
testing. 
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Translation problems are problems which require only selection of cor- 
rect arithmetic operations followed by the necessary calculations. Such problems 
have been typical of those traditionally found in textbooks, more commonly 
called word problems. Following is an example of a translation problem; 

At a fruit stand there were 5 bunches of bananas with 4 bananas 
in each bunch and 3 bunches of bananas with 6 bananas in each 
bunch. If you bought all the bananas, and your friends ate 16 of 
them, how many bananas would you have left? 

& Iving die problem requires only selection of correct operations and cal- 
culations. In this case there are two multiplications, one addition, and one sub- 
traction. No other general strategy is necessary. 

Process problems require not only correct operations and calculations, 
but also die selection of a more general strategy such as guessing and testing, 
making a systematic list, or searching for a partem. Following is an example of a 
p r ocess problem; 

In a music store tapes are sold for $5, 10, and $15* 
You plan to spend $30 on tapes. 

How many different combinations of tapes could you buy? 

To solve this problem simple calculations are necessary as with translation 
problems, but it is also necessary to make a list to try to find all possible combina- 
tion*. Generally, it is useful to make a list systematic in order to decrease the risk 
of overlooking some items. 

Only in recent years has the teaching of general problem-solving strate- 
gies received emphasis as specified in the revised British Columbia mathematics 
curriculum. Traditional translation problems were predominant in the past, and 
they were usually applications of calculation skills. Process problems have shifted 
the emphasis to thinking about more general ways to solve problems. 

Results of Translation and Process Problems 

Table 7-9 shows the comparisons of results for solving translation prob- 
lems with those for problems where the guess-and-test strategy was an appropri- 
ate choice. For the several problems of each type at each grade level mean per- 
centages of solutions for complete and correct solutions are shown. 



Problem Type 



Grade 4 



Grade 7 



Grade 10 



Translation 
Guess and Test 



51(4)* 
22(2) 



31(4) 
21(4) 



52(5) 
24(2) 



•Number of problems of each type in parentheses. 
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Tabic 7-9 indicates that students had considerably more success solving 
the translation problems than those where the strategy of guessing and testing 
was appropriate. This is not surprising as students have encountered far more 
translation problems over the years than process problems. 

The lower rates of achievement on guess -and -test problems can be partly 
attributed to the fact that many of those problems were quite challenging. How- 
ever, the more likely reason for lower performance on these problems is that a 
large percentage of students did not use guessing and testing. In one case, on a 
guess-and-test problem in Grade 7, only 4 percent of the students used guessing 
and testing while 36 percent attempted to solve the problem using only number 
operations. As noted by the Interpretation Panel, the strategy of choosing n>irr« tr- 
ied operations was used excessively, and frequently inappropriately. Tlie Panel re- 
ferred to this strategy as 'number grabbing," because so many students selected 
numbers and blindly performed calculations that were inconsistent with the con- 
ditions described in the problem statement. 

Some guess-and-test problems can be solved algebraically as well. On one 
of those problems 22 percent of the Grade 10 students used guessing and testing, 
17 percent used algebra, and 34 percent simply tried number operations. Such re- 
sults suggest that much more practice with guess-and-test problems is needed, 
including challenging problems where the suitability of the strategy is less obvi- 
ous. 

Table 7-10 shows the mean percent correct for three problems where 
making a systematic list was an appropriate strategy. Percentages are given for 
complete and correct solutions (strategy implementation category 9), for students 
who made at least a start in the required list items (strategy implementation cate- 
gories 6-9), and for students who had little or no success (strategy implementa- 
tion categories 1 -5) . 



Table 7-10. 
Mean percentages 
of complete 
solutions and 
partial lists on 3 
systematic list 
problems. 



Solution Stage 


Grade 4 


Grade 7 


Grade 10 


Complete and Correct 


14 


21 


24 


Partial List 


45 


39 


41 


Little or No Success 


41 


40 


35 



The sharply contrasting percentages of students who obtained a complete 
and correct solution with those who had some understanding of the problem 
and made at least - start toward the complete list is typical of problems requiring 
a list when the list is long or when two or more lists are needed. On one extreme- 
ly complex problem less than one percent of Grade 7 and Grade 10 students ob- 
tained a complete and correct answer. The complete solution required students 
to construct many sublists, and tlie lists included items which could be easily 
overlooked. Mosr disappointing was the high percentages of solutions with little 
or no success at each grade level. These results suggest that more attention 
should be given to practice in using the strategy of making a systematic list and 
checking carefully for completeness in the list. 
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Table 7-11. 
Percentages of 
problems in 4 
answer 
categories. 



Answers and Answer Statements Following Problem Solutions 

Along with identification of strategy implementation categories, answers 
and answer statements were classified as well, Answers were classified as cornea, 
incorrect, undetermined or blank, Tabic 7 A 1 shows the mean percentages of 
problems in which the answers were classified in the four categories for each 
grade level. 



Grade 


Correct 


Incorrect 


Undetermined 


Blank 


4 


35(3!)' 


56 


2 


7 


7 


29(24) 


60 


3 


8 


10 


37(32) 


47 


5 


11 




'Percentages of correct answers with appropriate and complete solutions in parentheses. 

As Table 7-11 indicates, across grade levels, the percentages of correct 
answers exceeds the percentages of answers which were not only correct but were 
supported by complete development of appropriate strategies by about five per- 
centage points, it is unlikely that a significant percentage of answers was obtained 
strictly by mental processing because of the challenging nature of the problems. A 
problem in Grade 4 illustrates how correct answers can sometimes be obtained 
withour valid support. In the problem shown below numerical facts were manip- 
ulated improperly or with incomplete understanding to obtain a correct answer. 



If you hit the target outside the bull's eye you score 2 points. 
If you hit the target inside the bull's eye you get 5 points. 
Carrie hit the target 6 times and scored 24 points. 
How many times did Carrie hit the bull's eye? 



On this problem 62 percent of the answers were correct, but only 37 per- 
cent of the answers were supported by appropriate and complete work. Students 
could get the correct answer by dividing 24 by 6 and ignoring all other relevant 
facts. They could also divide 24 by 5 to get 4 and a remainder which fortuitously 
matches the amount needed for two more hits. With different point totals, c. g. 
21 points, this manipulation would not produce the correct answer. The problem 
accentuates the special care which must be taken to construct problems with nu- 
merical facts that are immune to obtaining correct answers without appropriate 
strategies and operations. 

After solving a problem it is appropriate to write a statement which an- 
swers the question posed in the problem. Trie answer statement should include 
the units and contextual information which gives meaning to the numerical an- 
swer. Table 7- 1 2 shows the percentages of students who provided complete an- 
swer statements, incomplete statement* with either no units or no context, and 
no statement at all for problems which required an answer. At each of the three 
grades, one problem required only a list and is not included in the table data. 
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Table 7-12. 
Percentages of 
students providing 
complete, partial, 
and no answer 
statements. 



Grade 


Complete 


No Units 


No Context 


No Statement 


4 


45 


4 


22 


29 


7 


41 


5 


24 


22 


10 


53 


1 


23 


23 



Table 7-13. 
Mean percentages 
for solutions with 
complete answer 
statements and no 
answer statement 
for translation and 
process problems. 



Across all three grades about one-quarter of the students railed to write 
any answer statement. Failure to write an answer statement may indicate that a 
student is crunching numbers without awareness of the problem situation. A 
number may be cranked out and accepted blindly as the answer with no attempt 
to connect it with the problem situation. When students write an answer state- 
ment, they provide added indications about their understanding of the goals of 
the problem. The act of writing the statement can trigger a realization that the 
question in the problem may have been only panly answered or that the answer 
is unreasonable. Such awareness helps to encourage students to look back at the 
solution to resolve a conflict. When students do not understand a problem or rail 
to complete a solution, they are less likely to write an answer statement. 

Problems which require only selection of arithmetic operations followed 
by calculations (translation problems) are easier to understand than problems 
which also require the use of other strategies (process problems). Table 7-13 
shows comparisons of the mean percentages of students who wrote complete an- 
swer statements for the translation problems with percentages of complete answer 
statements for the process problems. Table 7-13 also shows similar comparisons 
on translation problems and process problems for students who made no answer 
statement at all. 

The results in Table 7-13 indicate that students provided complete an- 
swer statements in translation problems more frequently than with process prob- 
lems. At the same time fewer students failed to write an answer statement with 
translation problems than with process problems. These results are censistent 
with the principal achievement results of the assessment, with students having 
more success with translation problems than with process problems. 



Grade 


Complete Answer Statement 


No Answer 


Statement 




Translation 


Process 


Translation 


Process 


4 


51 


42 


27 


31 


7 


46 


42 


21 


27 


10 


61 


48 


13 


29 


Mean 


53 


44 


20 


29 



On the average, across all problems and across all three grade levels, about 
one-fourth of the solutions contained no answer statements. Grade 10 students 
wrote some form of answer statements for translation problems more frequently 
than did students at the other two grade levels, but they were just as likely as stu- 
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dents in the lower grade levels to omit answer statements in process problems. 
There was a notable exception* The problem with the highest percentage of com- 
plete answer statements was a logic problem in Grade 10: 

Tina and Lena are running and walking around a track. 
Tina runs half way and v*alks the other half. 
Lena runs half the time and walks half the time. 
Whenever they run, Tina and Lena run at the same speed. 
Whenever they slow down to walk, they walk at the same speed. 
Who takes less time to circle the track? 
Explain your thinking. 

The problem is solved principally by using the logic that if you run half 
the time, you cover more than half the track. Although only 1 2 percent of the 
students had a completely correct and appropriate solution, 29 percent of the stu- 
dents gave the correct answer without a suitable explanation. Despite the small 
percentage of students who solved the problem properly, 69 percent gave a com- 
plete answer statement and only 13 percent gave no statement at all. Apparently 
most students thought they understood the problem situation and the problem 
goal although some students were mystified because the problem contains no 
numbers. Most students drew a diagram to help them understand the problem. It 
is tempting to hypothesize that this may haw helped them to gain enough grasp 
of the problem situation and question to expedite their writing an answer state- 
ment. However, in one set of Grade 7 problems, the two problems with the low- 
est percentages of answer statements involved situations where drawing a diagram 
would be helpful. Perhaps, unless an explanation is specifically requested, many 
students may regard a diagram as a clear pictorial statement which makes a verbal 
statement superfluous. 

Levels of Success in Problem Solving 

Except for Category 4 (strategy not clear) in the Student Response Char- 
acterization Coding Scale, the categorizations of strategy implementation can be 
used to indicate levels of success in problem solving. Category 4 is inappropriate 
as a success indicator as it includes not only unclear strategies but a wide range of 
success using those strategies. 

Some of the strategy implementation categories are closely related and 
may be combined to determine a simpler and more expedient number of levels of 
success in problem solving. Figure 7-10 describes five levels of success. It is rea- 
sonable to group categories 1 and 2 together as the lowest level, Level 1 . Catego- 
ries 7 and 8 which describe essentially correct solutions having only secondary er- 
rors can be grouped with Category 9 (correct and appropriate solution) as the 
highest level, Level 5, as shown in Figure 7-10. 

Under these arbitrary criteria, less than half of the students across grades 
reached the two upper success levels. While these results may seem disappointing, 
they are not unexpected in view of the universality of students* difficulties in solv- 
ing problems. In the Fourth National Assessment of Educational Progress in the 
United States (Dossey et al, 1989), less than one percent of 9-year old and 13- 
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Figure 7-10. 
Levels of 
problem-solving 
performance. 



Level 1 (SRCCS categories 1 and 2) 

No work shown or identifies data only. There is no representation of the 
problem situation and no progress toward solution. 

Level 2 (SRCCS category 3) 

Problem misinterpreted. The student constructs a representation of a 
problem situation which is erroneous. Some constructive work may be 
shown. 

Level 3 (SRCCS category 5) 

Strategy initiated but incomplete or poorly implemented. There is some 
understanding of the problem. A good beginning may be made but 
progress is halted or misconceptions prevent a good solution. 

Level 4 (SRCCS category 6) 

Conditions overlooked or possibilities not exhausted. There is considera- 
ble although incomplete understanding of the problem but strategy im- 
plementation falls short of solution due to failure to note all conditions or 
possibilities. 

levels (SRCCS categories 7-9) 

Appropriate and complete solution or problem contains only secondary 
errors. There is a completely correct representation of the problem situa- 
tion with a complete and correct implementation of a strategy except for 
errors in calculation, units, transcription, or incomplete answer statement. 

year old students reached "Level 350," which "demonstrates the capacity to apply 
mathematical operations in a variety of problem settings" (pp. 127-128). Even 
among 17-year old students, only six percent reached Level 350. In this light, the 
percentrges of students in British Columbia reaching the highest levels of prob- 
lem solving are encouraging. 

Table 7-14 shows the mean percentages of students at each level for the 
totality of 1 2 problems on the two Q-fbrms. Percentages do not total 1 00 per- 
cent as they do not include students Category 4 (strategy not dear). 



Table 7-14. 
Mean percentages 
of students 
reaching each level 
of problem solving 
(means of 12 
problems). 



Grade 


Level 1 


Level 2 


Level 3 


Level 4 


Level 5 


4 


22 


23 


6 


11 


35 


7 


25 


20 


10 


10 


27 


10 


20 


12 


16 


10 


36 



The results are also shown in bar graphs in Figure 7-11. 
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Figure 7*11. 
Levels of 
performance 
based upon 
strategy 

implementation. 
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Grade 10 



The problems in this assessment were designed to be real problems where 
solution paths were not obvious, not simply routine problems with easy solu- 
tions. Because such problems require ability to assimilate (acts and conditions as 
well as choose and implement an appropriate strategy, it was expected that all stu- 
dents would find some problems difficult and some would find all problems dif- 
ficult. However, the unexpectedly high percentages at the two lowest levels are 
cause for concern. A fifth or more of the problem solutions were at the wry low- 
est level with nothing more than problem facts written. At the same time the 
highest level was reached in the highest percentage of solutions. It appears that in 
problem solving two extremes predominate. Either there is very little understand- 
ing and strategy implementation or there is considerable understanding and strat- 
egy implementation with a relatively small percent of students in the middle 
range. The first stage of problem solving, getting to understand the problem, is so 
important. When students understand a problem, they are likely to have success 
in reaching a solution. When they do not understand a problem, they are likely 
to have little if any success in solving the problem. More productive methods of 
promoting understanding in problem solving must be found. Such methods will 
likely involve more student participation with discussions about problem situa- 
tions and possible strategies for solution as well as student presentations of their 
solutions. 

Relationships Between Regular and Problem-Solving Assessments 

Problem solving using multiple-choice format was also investigated in the 
regular mathematics assessment. While higher percentages of students obtained 
correct answers in the regular assessment than in the open-ended problems assess- 
ment, closer observation of the results indicates general consistency rather than 
disparity. In the main assessment students could obtain correct answers by 
chance, and the open-ended problems were more challenging than those in the 
main assessment. 
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For example, in the Grade 4 main assessment, on five one-step translation 
problems percentages of correct answers ranged from 30 to 65 percent. On five 
multiple-step and multiple-conditions problems in the regular grade 4 assess- 
ment, percentages of correct answers ranged from 29 to 57 percent. In the open- 
ended problems in Grade 4, although three problems proved exceptionally diffi- 
cult with percentages of correct answers below ten percent, the range of percent- 
ages of correct answers on the other nine problems was 24 to 64 percent.The 
mean percent of correct and complete solutions of the 12 more difficult open- 
ended problems in Grade 4 was 31 percent. 

Results in the Grade 7 main assessment also support the general conclu- 
sion of how difficult students find solving problems. On each of the nine non- 
routine problems half or less than half of the students chose the correct answer. 
The difficulty in teaching as well as learning problem solving was evident from 
the more than 60 percent of Grade 7 teachers and 73 percent of Grade 10 teach- 
ers who identified problem solving as difficult or very difficult to teach. 

With respect to gender differences the results from both the main and 
open-ended problems assessments are very consistent. Performances of males and 
females in ail strands except Measurement in Grades 4 and 7 were about equal. 
These results are consistent with the small differences on open-ended problems in 
Grades 4 and 7, In Grade 10, the mean scores on items at the application or 
problem-solving level in the main assessment were about five percentage points 
higher for males than females. These results are consistent with the Grade 10 re- 
sults on open-ended problems where males had margins of three and six percent- 
age points on the two problem -solving forms. 

The decline in attitudes toward problem solving from Grade 4 to Grade 
10 as measured by the eight-item attitude scale in the open-ended problems 
forms was consistent with r. suits on questionnaire items from the main study. 
Nearly 60 percent of grade 7 students reported that problem solving is easy com- 
pared to less than 40 percent of Grade 10 students. Nearly half of Grade 7 stu- 
dents reported that they liked problem solving compared to little more than a 
third of Grade 10 students. 

Observations of the Interpretation Panel 

Observations of the Interpretation Panel for the Grade 4, 7, and 10 prob- 
lems were diverse. It was generally agreed that some problems were too wordy or 
contained too many facts especially in Grades 4 and 7. Because many students 
Jailed to utilize appropriate strategies and relied excessively on number crunching 
it was suggested that more practice with general strategics such as guessing and 
resting was needed. The Panel recommended more emphasis on having students 
show all their work, explain what they did, identify the strategy they use - in 
short, explain their thinking. The Panel also noted the importance of diagram- 
ming in solving problems and the need to spend more time "teaching how to dia- 
gram." 

The importance of relevance of problems for students was noted. Prob- 
lem situations related to hockey or to pages in a book were thought to be less in- 
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rc resting for students than problems involving music groups or television pro- 
grams. 

It was observed that in a Grade 4 problem requiring a complete list in 
which nearly half of the students reached strategy implementation level 6 (condi- 
tions overlooked or possibilities not exhausted) only six percent provided a com- 
plete solution. It was suggested that teachers should encourage perseverance in 
solving problems to increase the frequency of complete solutions. In general, 
mort problems with multiple answers were recommended. 

Estimates of the expectations of success on the problems were generally 
lower than the actual results. For the Grade 7 problems, the Pane! underestimat- 
ed the percentages of students who would achieve Level 6 on strategy implemen- 
tation on two problems and overestimated performance on ten problems. On one 
problem the estimate and actual performance were about equal. Some estimates 
were sharply below actual performance. On the "hockey problem" shown here 
where guessing and testing was an appropriate strategy, the Panel estimated that 
40 percent of the students would reach at least Level 6. In fact only 15 percent 
readied Level 6. 

A hockey team scored 70 goals in 24 games. In 10 of the games the team 
scored 2 goals in each game. In the other games they scored either 3 goals 
or 4 goals. The team won only when they scored 4 goals. How many 
games did the team win? 

The Panel overestimated expected performance on a problem involving 
percent containing two questions. 

Mike, Larry, and Les earned money mowing lawns. One week Mike 
worked for 20 h, Larry worked for 12 h, and Les worked for 18 h. 

a) What percent of the total number of hours did Mike work? 

b) During that week the boys were paid a total of $225. 
How much of the money should Mike receive? 

For each problem the Panel estimated that 50 percent of the srudents 
would reach at least Level 6. Only 27 percent of the srudents reached that level 
on Part (a) and even fewer, 21 percent reached that level on Pan (b). Panel mem- 
bers raised concerns about the ability of Grade 7 students to solve percent prob- 
lems but felt that in Grade 7, the concept of percent and applications of percent 
are not yet well developed. 

Figure 7-12 shows the expected and actual percentages of students reach- 
ing Levels 6-9 i?t the 13 problems in Grade 7. 
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Table 7-12, 
Expected and 
actual 

percentages of 
solutions at 
Levels 6-9 for 
problems in 
Grade 7 
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Summary of Principal Results 

The principal results of the assessment of problem solving in British Co- 
lumbia are summarized in the following. 



1. 



A high percentage of students in British Columbia arc unable to make 
significant progress in solving problems. On the six problem assessment 
forms at rhe three grade levels, each containing six problems, an average 
of about 22 percent of the solutions contained no more than the problem 
facts. 

In view of the complexity of real problems including many challenging 
problems in this assessment, a substantial percentage of problems, about 
33 percent, showed complete and correct solutions or solutions with mi- 
nor errors. Across grade levels, about 43 percent of students attained lev- 
els of satisfactory or better in solving problems. 

At each grade level students had greater success in solving translation 
problems requiring only calculations than problems requiring general 

strategies. 

General strategies were utilized less frequently than expected. For exam- 
ple, on a complex problem where the strategy of guess and test was most 
appropriate only four percent of the students used that strategy while 36 
percent simply used numerical operations without guessing and testing. 
The strategy of making a systematic list was utilized more frequently 
when appropriate. 

Experience and maturity contribute very significantly to success in prob- 
lem solving. On six problems given to both Grade 7 and Grade 10 stu- 
dents the achievement of the Grade 10 students was considerably higher 
than that of the Grade 7 students. 



ERIC 



2 'J 9 



206 



Open-ended Problems 



6. Differences between males and females in solving problems are small or 
insignificant in Grades 4 and 7. In Grade 10 mates had a higher percent- 
age of complete and correct solutions on all 12 problems, but seven of the 
differences were less than 2 percent On one problem there was an unex- 
piainable anomaly with a difference of 1 8 percent. 

7. Attitudes toward problem solving are generally positive *n Grade 4, but 
attitudes decline by Grade 7 and deteriorate more by Grade 10. 

8. There are few differences between males and females in attitudes toward 
problem solving. However, at all grade levels females are less positive 
about their ability to solve problems than boys. 

9. At all grade levels very small percentages of students are able to critically 
analyze an already solved problem which suggests low levels of metacog- 
nitive processes such as making good decisions, monitoring strategy im- 
plementation, and checking the reasonableness of the answer 

1 0. Students in English-speaking classes in Grade 4 had a higher percentage 
of coirplete and correct solutions than those in French-speaking classes. 
In Grades 7 and 10 this result was reversed. The small samp's of students 
in French-speaking dasses makes this an observation rather than a con- 
clusion. 

1 1. About one -quarter of problem solutions contained no answer statements. 
Complete answer statements were more likely with translation problems 
than with process problems. Absence of any answer statement was more 
common on process problems than on translation problems. 

1 2. Correct answers to problems do not necessarily indicate complete under- 
standing. Across grades the number of correct answers was about 5 per- 
centage points higher than correct answers supported by valid solution 
processes. 



Recommendations Suggested by the Assessment of Problem Solving 

The results do not provide definitive answers to the questions listed at the 
beginning of this chapter which were the bases for the assessment. However, they 
do provide some partial answers and valuable information useful for the planning 
of instruction in problem solving at ail grade levels. In order for teachers to focus 
more dearly on areas needing special attention, these areas must be identified. 
Problems requiring such strategies as guessing and testing, negative attitudes to- 
ward problem solving especially in the upper grades, and weakness in meta cogni- 
tive skills and critical analysis in the process of solving problems are among those 
areas needing increased attention. 

It was not surprising that students had greater success in solving problems 
requiring only selection of correct operations and calculations than problems re- 
quiring more general strategies. However, it was surprising and disappointing 
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that the strategy of guess and test was often overlooked in problems where the 
strategy would have been very appropriate. When the interpretation panel noted 
that "number grabbing" rather than thoughtful attempts to understand problem 
situations was predominant, it struck the chord that probably characterizes stu- 
dents' attempts to solve problems more than any other factor. These observations 
suggest that : 

1 . More instructional and discussion time needs to be given to 
helping students to attain appropriate representations of prob- 
lem situations in order to overcome blind number grabbing 
and to help students select more appropriate problem-solving 
strategies. 

2. In Grades 4 and 7 more time must be devoted to problems 
involving generaJ strategies. In particular more problems 
where the strategy of guess and check would be useful should 
be presented and discussed before and after solution. 

3. In Grade 10 the strategy of guess and check should receive 
more emphasis even in algebra classes. Not only is guessing 
and checking useful but it leads very naturally to understand- 
ing and formulating more efficient systems of equations. 

Despite the narrowing of the gap between males and females in higher- 
level thinking in mathematics, the fact that there were significant differences in 
favor of males in Grade 10 remains a concern that must be addressed. It is sug- 
gested that: 

1 . At ail grade levels opportunities for interactive problem solv- 
ing between males and females be increased. The practice of 
small group problem solving is becoming more common es- 
pecially in the elementary gi.ides and has excellent potential 
in the secondary grades. 

The fact that relatively positive attitudes toward problem solving in 
Grade 4 deteriorate by Grade 7 and become more negative in Grade 10 suggests 
that: 

1 . More interesting problems including real-world problems 
should comprise a major portion of problems presented to 
students. 

2. Students should solve problems in comfortable situations in- 
cluding small group problem solving. 

3. Solutions to problems in which several strategies are appropri- 
ate should be presented by students to the entire class in order 
to increase their active participation as well as illustrate differ- 
ent approaches to solving the problems. 

4. Teachers should be av ire that females are less confident in 
their ability to solve p » blems than males. Any opportunity to 
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raise the self concept of females in solving problems should be 
utilized. 

The inability of most students to evaluate an already solved problem suc- 
cessfully (Problem 7 on each assessment form), suggests tint students take little 
time to examine problem-solving processes critically, do little monitoring of strat- 
egy implementation, and fail to check the reasonableness of answers. These meta- 
cognitive processes are difficult to promote, but it is recommended than 

1 . Teachers occasionally use already solved problems containing 
errors for their students to examine critically. 

2. Discussions of problems between teachers and students and 
among students should be promoted to provide a climate of 
more active thinking, more careful analysis of problem situa- 
tions, more careful monitoring of strategy implementation, 
and evaluation of the obtained answer. 

The fact that about one-quarter of the solutions had no answer statements 
and that complete answer statements for process problems were less frequent than 
for other problems suggests that: 

1 . Teachers should strongly encourage students to write complete 
answer statements for all solutions. Writing such statements 
gives further evidence of a student's degree of understanding 
of a problem. Writing an answer statement can also initiate an 
awareness that an answer is unreasonable or incomplete, or 
fails to meet all of the problem conditions. 
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Hie 1990 mathematics assessment was the fourth in a series dating back 
to 1 977. Each one has involved the collection of enormous amounts of data from 
students and teachers about the teaching and learning of mathematics in the 
schools of the province. Each assessment provides a highly detailed snapshot of 
what mathematics is being taught, by whom it is being taught, and the degree to 
which students are able to demonstrate skills and knowledge of the prescribed 
content. Such information is essential to rational planning for the continued im- 
provement of the teaching and learning of mathematics in British Columbia 
schools. 

The report of the 1985 assessment was written in anticipation of the 
adoption of a long-awaited, sweeping revision of the K- 12 mathematics curricu- 
lum; and several of the recommendations contained in that report (Robitaiile & 
O'Shea, 1985) addressed specific topics or pedagogical approaches which the new 
curriculum should encompass. That revised curriculum was adopted in 1987, 
and the current assessment marks the first occasion since its adoption when it has 
been possible to evaluate the extent to which that curriculum has been imple- 
mented and the effects that its adoption might have had on students' achieve- 
ment and attitudes. 

What do the results tell us? What have we learned about the state of 
mathematics education in the province after testing all students at three grade lev- 
els, and collecting information from their teachers? Are there areas of the curricu- 
lum in which students demonstrate particular strength? Are there others in which 
there is a clear need for improvement? 

The Provincial Report is intended to provide responses to such questions. 
In the first section, we highlighted a number of findings of particular importance. 
In subsequent sections, we identified other findings that we believe accurately re- 
flea the state of the teaching and learning of mathematics in British Columbia. 
Many of those results are encouraging, but others point to areas where improve- 
ment is needed. Our report is addressed to all of the major stakeholders in mathe- 
matics education in the province: teachers, principals, consulrants, district-level 
administrators, teacher educators, the British Columbia Association of Mathe- 
matics Teachers, and the Ministry of Education. Our hope is tliat the report will 
serve as a catalyst in the continuing process of improving the teaching and learn- 
ing of mathematics in our schools. 

In previous mathematics assessments, we addressed specific recommenda- 
tions to individual agencies— school districts, the Ministry of Education, or the 
Faculties of Education, for example — regarding matters where some sort of reme- 
dial action was deemed to be warranted. For this report, we decided not to make 
recommendations in that formal sense. Instead, we have identified our concerns 
throughout the report, and suggested possible directions for improvement. We 
hope that everyone who has a role to play in mathematics education in this prov- 
ince will consider our findings and take appropriate action. 

Overall, the results of the 1 990 assessment demonstrate that students in 
the schools of British Columbia are learning a great deal of mathematics and that 
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the levels of performance exhibited on the assessment items were, in many cases, 
at or abovt the levels established by the interpretation panels. This finding pro- 
vides confirmation of the results of previous assessments of mathematics in the 
province, as well as from two recent international studies in which students from 
British Columbia have participated {Robitaille & Garden, 1989; Lapointe, 
Mead, Phillips, 1989). 

The assessment has also led to the identification of a number of areas in 
which improvement is needed, and references to those have been made through- 
out the report. These are the areas that, in the opinion of the members of the 
contract team, require special attention. 

In this concluding section we identify four areas or themes that we con- 
sider to be of overarching concern. Our goal is to bring these themes to the atten- 
tion of major stakeholders, in the hope that the individuals and organizations in- 
volved will recognise the importance of these matters and take appropriate action 
to improve the current situation. The four areas are participation of women, im- 
plementation of the revised curriculum, reaching methods, and student out- 
comes. 

Area of Concern: Participation of Women 

Only 20 percent of Grade 10 mathematics teachers are women. This 
finding should be a matter of concern to everyone with an interest in schools, 
particularly when viewed in conjunction with the negative attitudes exhibited in 
the responses of Grade 10 girls toward continued participation in mathematics- 
related studies at the postsecondary level or in mathematics-related careers. There 
is a shortage of female teachers to serve as role models for young women who 
have the ability to succeed in mathematics; and, although the participation rates 
of boys and girls in mathematics courses at the senior secondary levels are fairly 
close, the differences increase dramatically in mathematics and in some of the sci- 
ences when students enter university where, among other things, future teachers 
acquire their academic and professional preparation, 

Postsecondary educational institutions throughout the province are aware 
of the fact that women are seriously under-represented in the sciences generally, 
and many of them have adopted programs of various kinds to address the prob- 
lem. The Ministry of Advanced Education and Job Training is also aware of this 
problem and its implications for the future of the province. Meetings have been 
held to discuss the extent of the problem, and to try to identify actions to be tkli- 
en to reverse this trend. 

We support those initiatives, but our concern is that not enough is being 
done, and that the problem is not being accorded the serious attention it de- 
serves. We believe that the Ministry of Education and the Ministry of Advanced 
Education and Job Training should establish a task force on women in science, 
with a mandate to develop programs aimed at educating young women about the 
importance of careers in science, including teaching* The provincial universities 
should set up similar task forces, and the faculties of education should develop 
programs to attract increasing numbers of women into teaching careers in 
mathematics and science at the secondary school level. Schools and school 
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districts, in cooperation with the British Columbia Teachers* Federation and the 
College of Teachers, should develop incentive programs to increase the numbers 
of women teaching mathematics at the secondary level. 

The under-represcntation of women in the ranks of mathematics teachers 
is not a new phenomenon, and the issue has been raised in a variety of settings. 
One of the reasons advanced as a possible explanation for that under- 
reptesentation has to do with the nature of curricula in mathematics and science, 
and another with ihe pedagogical approaches which predominate in the teaching 
of mathematics. There is a growing school of thought which suggests that die 
teaching techniques most frequently employed in the teaching of mathematics — 
large-group lectures and individual work on assignments by students — are not 
highly compatible with women's ways of knowing and learning. I: has also been 
suggested that pedagogical practices and the content of the curriculum should 
place less emphasis on abstraction and give increased attention to cooperative ap- 
proaches to teaching and learning. 

We believe that research should be carried out in the province to investi- 
gate linkages between the content of the curriculum in mathematics and science 
and the under-tepresentation of women in science- related careers, including the 
teaching of mathematics and science. Such a research study should be the subject 
of a call for proposals issued to researchers and research agencies in British Co- 
lumbia and elsewhere. The study should include a thorough review of the exist- 
ing literature in the field, but should also include collection of pert inent data 
from secondary and postsecondary students in British Columbia. 

Curriculum and pedagogy arc two aspects of the teaching-learning pro- 
cess which ate amenable to change, and the importance of this issue makes it im- 
perative that answers and solutions be sought without delay. If it is the case that 
the content of the mathematics curriculum and the teaching techniques which 
arr used predominantly in mathematics classrooms are among the factors which 
influence young women's decisions about educational or career choices, then 
changes must be initiated. 

Area of Concern: Implementation of the Curriculum 

Initial implementation of the revised mathematics curriculum took place 
in 1987. Therefore, the new curriculum had been in place for at most three years 
when this assessment was conducted. Data from the teacher questionnaires indi- 
cate that teachers are generally supportive of the new curriculum and of the text- 
books approved for use in mathematics classes. Our concern arises from the gap 
that seems to exist between the support in principle given to the revised curricu- 
lum and the actual implementation of that curriculum by teachers. 

Teachers are professionals who are called upon daily to make decisions 
about what content to teach, how best to teach it, and how to adapt both content 
and method to the particular needs and interests of their students. For that rea- 
son, one should not be surprised to find certain differences between the intended 
curriculum — the curriculum as specified in the curriculum guide — and the im- 
plemented curriculum — the curriculum as taught in each classroom. However, 
the number of topics which teachers reported that they had not taught, and the 
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reasons they gave for not teaching those topics, are cause for concern. In addi- 
tion, information obtained from students regarding teaching practices employed 
by teachers seemed to indicate that a number of important areas are either being 
neglected or paid insufficient attention. 

Teachers reported that there was too much content in the new curricu- 
lum, and that might be a reason for not covering all of the topics in that curricu- 
lum. However, teachers also said that lack of time for teaching mathematics was 
not an important factor in accounting for students' lack of success in mathemat- 
ics. Moreover, it seems to be the case that the amount of time teachers are devot- 
ing to the teaching of mathematics has decreased since 1985. It is difficult to 
make precise comparisons because the data were coded differently in 1985 than 
in 1990, but this finding does seem to be supported by the data. We view this as 
an alarming development and believe that steps should be taken to reverse the 
trend. 

One possible explanation for this apparent decrease, especially at the ele- 
mentary level, may be that teachers are devoting more class time to work on inte- 
grated themes, in which some mathematics is taught in conjunction with several 
other subjects in a common context. Such a trend is to be encouraged so that stu- 
dents come to see how mathematics is used in all aspects of life. On the other 
hand, the nature of mathematics requires that the curriculum be carefully struc- 
tured and that topics be introduced in a well-defined sequence. 

An appropriate balance between these two approaches is called for. It 
would be unwise to recommend that mathematics be taught in isolation from ail 
other subjects. It would be equally unwise to think that all mathematics could be 
taught through integrated approaches. 

Some new topics have been added to the curriculum at every grade level 
and others have been accorded increased emphasis in the curriculum. An example 
of the former is the data analysis strand which includes topics from statistics and 
elementary probability. An example of the latter is an increased emphasis on 
problem solving and teaching students how to use problem solving strategies in 
the solution of non-routine problems. The assessment data indicate that many of 
these topics are either not being taught or not being given the emphasis they de- 
serve and require. 

A possible reason for this may be that some teachers are not familiar with 
the new curriculum and are not making sufficient use of the curriculum guide in 
deciding which topics to treat and the degree of emphasis to give them. They 
may be relying too heavily on textbooks whose contents do not adequately reflect 
the topics in the curriculum guides. With all the attention that is currently being 
given to Year 2000 initiatives and the primary, intermediate, and graduation pro- 
gram documents, the prescribed curriculum guides may not be receiving the at- 
tention they deserve. Another possible explanation has to do with professional de- 
velopment. Many teachers were apparendy unaware of any in-service 
opportunities in mathematics being available in their school districts, and we as- 
sume that, in at least some cases, they were probably correct in that view. 

Mathematics is too important a pan of the school curriculum, and the 
implementation of the new curriculum which has been several years in develop- 
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mem is too important a process to be allowed to occur in anything but a struc- 
tured, organized fashion. These results indicate to us a need for high quality, pro- 
fessional development opportunities for teachers, with particular emphasis on 
those topics which are new to the curriculum and which the results of this assess- 
ment have shown to be underimplemented. All administrative levels of the school 
system, the faculties of education, as well as the teachers themselves and their as- 
sociations, have a shared responsibility to ensure that the programs developed 
and adopted by the Ministry of Education are implemented as intended in the 
schools of the province. 

Area of Concern: Teaching Methods 

Students were asked to comment on the frequency with which their 
teachers employed a number of teaching practices. The list included whoie-class 
instruction, quizzes and tests, seat work by individual students, teachers provid- 
ing assistance to individual students, cooperative learning, and use of concrete 
materials. The results should be interpreted cautiously because these are data 
about teachers collected from students rather than from direct observation of 
teachers in their classrooms. However, the patterns suggested by the students' re- 
sponses indicate a need for further study if not immediate action. 

Research in education has shown that using concrete materials in the 
reaching of mathematical concepts and encouraging students to work coopera- 
tively in small groups can result in significant improvement in students' learning 
and achievement. The revised curriculum guides for mathematics, on the basis of 
that research, encourage teachers to implement these kinds of teaching practices. 
Yet, the questionnaire results suggest that many teachers have not done so to any 
significant degree. The feet that many students express the opinion that using 
manipulative materials is of low importance, suggests that they believe that their 
teachers assign low importance to the use of concrete materials. 

The use of cooperative learning groups is another pedagogical practice 
that seems to be used infrequently. Similarly, students' performance on the non- 
routine problem-solving items suggests that they may have not had much expo- 
sure to strategies for solving non-routine problems. 

Area of Concern: Student Outcomes 

Students in British Columbia are learning a great deal of mathematics, 
and the results from this assessment are encouraging overall. However, there are a 
number of areas where improvement is greatly to be desired, and several of these 
are described in the following paragraphs. 

It is disconcerting to see the gradual but constant deterioration of stu- 
dents' attitudes toward mathematics and to the likelihood that they might pursue 
mathematics-related careers. The vast majority of students at all grade levels 
agreed with the statement that one needs to know mathematics in order to "get a 
good job." It is interesting to speculate about what students might have had in 
mind in indicating such a high degree of agreement since, on the face of it, the 
statement is certainly false. More disturbing, however, is the fact that almost die 
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same proportion of students who agree with that statement say that they would 
not like to have a job that required them to use mathematics. These are attitudes 
which our society can ill afford, and everyone connected with the teaching and 
learning of mathematics at any level needs to be conscious of the importance of 
developing positive attitudes toward the subject and the necessity of inculcating 
such attitudes in our students. 

Students continue to have difficulty with certain topics which have tradi- 
tionally had a prominent place in the curriculum. Every assessment has pointed 
to the difficulties students seem to have with items associated with understanding 
of rational number concepts and their applications. Similar difficulties are evi- 
dent in the results of this assessment, and we need to search for methods of mak- 
ing these important ideas more accessible to students. 

Geometry is another area where performance was generally below expec- 
tations. However, in this case, the level of performance seems to have more to do 
with the fact that some teachers are not teaching the content than with the inher- 
ent difficulty of the content. Teachers should implement the curriculum, in spirit 
as well as in content, and they should have access to professional development 
programs designed to help them do so. 

Some new topics have been added to the revised curriculum, * id others 
have been given increased emphasis. Three which deserve special mention are 
problem solving, estimation, and data analysis, including elementary ideas of 
probability. The absolute centrality of all three of these topics to the contempo- 
rary mathematics curriculum has been underscored both locally and internation- 
ally on many occasions. Yet, the assessment results show that many teachers in 
the province are not devoting sufficient time to them. Indeed, many teachers ap- 
parently believe that these topics are not part of the prescribed curriculum, in 
spite of the fact that the curriculum guide devotes a great deal of attention to 
them. Measures need to be taken to ensure that teachers have access to the curric- 
ulum guides as well as to textbooks and other teaching materials which will make 
it easier for them to include these new topics and to give them appropriate em- 
phasis in their teaching. 
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Nethako 


56 


Norm Williams 


Prince George 


57 


Dave King 


Prince George 


57 


Donna Do jack 


Prince George 


57 


Kay Asai 


Peace River North 


60 


Brian Stevens 


Terrace 


88 


BillToth 


Ministry of Education 





9 
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Table B-6. 
Item Review 
Pane) 

Meeting: Inn 

of the South, 

Cranbrook, 

B.C. 

Monday, 

May 29, 

1989. 

list of 

participants. 

Math 

10/1QA. 





Place 


School restrict # 


Contract Team: 






Akn Taylor 


Coquitkm 


43 


Bill Kokoskin 


North Vancouver 


44 


Advisory Panel Member: 






Chuck Morrison 


Campbell River 


72 


Teacher Panel 






Richard Pinotti 


Fernk 


1 


Jim Thompson 


Cranbrook 


2 


Grant Stewart 


Cranbrook 


2 


Marvin Smith 


Kimberley 


3 


Tony Kraayvanger 


Windermere 


4 


Ed Devries 


Nelson 


7 


Peter Young 


Castlegar 


9 


Gary Davidson 


Arrow Lakes 


10 


An Bcnaer 


Trail 


11 


Keith F am worth 


Grand Forks 


12 


Emilie Beiak 


Grand Forks 


12 


j en jvj oss 


VjoKien 


IB 


Gary Lewis 


Revels toke 


19 


Gerry Schiavon 


Cresron-Kaslo 


86 


BiUToth 


Ministry of Education 





Table B-7. 

French 

Translation 

Review 

Pane!. 



Name 


Place 


School District # 


Vaughan Lewis (Chair) 


Ministry of Education 




Catherine Eberte 


Vancouver 


39 


Lilian ne Doucet 


Ministry of Education 




Gloria Gietz 


Ministry of Education 




Mark-France Castex 


Ministry of Education 




Stephen Long 


Ministry of Education 




BiUToth 


Ministry of Education 




R^gine Pasquier 


Contractor 




Marilyn Jordan 


Coquidam 


43 


Gilles Bonenfam 


Saanich 


63 


* Edfcle Bonnaig 


Greater Victoria 


61 


H£ltne Sullivan 


Nanaimo 


68 
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Table B-8. 
Marking. 
Chairs. July, 
1990. 



Name 


Place 


School District # 


Boh Belcher 


Sooke 


62 


Amy Brydon 


Cuurtenay 


71 


Dana Close 


Sooke 


62 


Ivan Johnson 


Burnaby 


41 


Marilyn Jordan 


Coquitlam 


43 


Jack Kinakin 


Castkgar 


09 


Carry! Koe 


Mission 


75 


BitlTorh 


Ministry of Education 





Tabic 

Problem 
Solving 
Markers. 
Grade 4. 
July, 1990. 



Name 


Place 


School District # 


Sandy Adams 


Fort Nelson 


81 


John Briggs 


Vancouver island North 


85 


Rcnnie Brown 


Nisga*a 


92 


Cathy Bulger 


Courtenay 


71 


Ron Burger 


Buikley Valley 


54 


Glen Carter 


Fernie 


1 


Neil Caves 


Shuswap 


89 


Val Charison 


Central Okanogan 


23 


Mauri demons - Braun 


Vancouver 


39 


Kate Dudley 


Coquitlam 


43 


Cam] Edy 


North Vancouver 


96 


Keith Enns 


Langley 


35 


Bonnie Field 


Delta 


37 


Max Geis'hardt 


Cowichan 


65 


Bryan Hansen 


Peace River North 


60 


Glen Kinder 


Creston-Kaslo 


86 


Janet Madhok 


Nethako 


56 


Parmjit Parmar 


Maple Ridge 


42 


Dennis Richards 


North Vancouver 


44 


Judy Robinson 


Abbotsford 


34 


Tom Shaw 


Vancouver Island West 


84 


Elaine Sturgeon 


Penticton 


15 


Carla Taylor 


New Westminster 


40 


Mirrlla Wessel 


Kamloops 


24 
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Table B-10. 
Problem 
Solving 
Markers, 
Grade 7. 
July, 1990. 



IN sine 


1 lace 


Cr4iAn] n>crnrt 


Bruce Anderson 


Nechako 


56 


Robert Bardot 


Central Okanagan 


23 


Lynn Broman 


Vancouver 


3V 


Roy Brundlc 


.-1. m / ^ 

North Vancouver 


A A 

44 


n t ft ti 

Bob Campbell 


Greater Victoria 


61 


Judy Devereaux 


fy> ♦ ft 

Coquitlam 


43 


Susan Lhewm 


Richmond 


38 


*f ft* f 

Karaun Duval 


Langfey 


35 


^"*L * ti - .ft, 

Chris Hogarth 


Campbell River 


72 


Dan Jorgcnsen 


Ahbotsford 


34 


Artnur MacjSeu 


lrmil 


11 


Reusse Manfred 


North Thompson 


26 


Margaret McDonough 


West Vancouver 


45 


Donna McLean 


Pen acton 


15 


Alt £ L * 

Al McRitchte 


Surrey 


36 


Icrry Molnar 


Cran brook 


2 


Bruce Murray 


Kam loops 


24 


Bob Peacock 


Terrace 


88 


Bill Rudvk 

fill *X MUT A 


iWrcuHlAv 


19 
i j 


Ncvenka Salapura 


Campbell River 


72 


Charles Schellinck 


Golden 


18 


Philip Sorcnsen 


A3 hern i 


70 


Dean Watson 


Cariboo-Chikotin 


27 


Norman Williams 


Prince George 


57 



Table B-ll. 
Problem 
Solving 
Markers, 
Grade 10. 
July, 1990. 



Name 


Place 


School District # 


Jo-Anne Aura 


Peace River South 


59 


Barry Blair 


Albemi 


70 


Gordon Burleson 


Vancouver Island North 


85 


Dan Dobrinsky 


Quesnel 


28 


Keith Far n worth 


Grand Forks 


12 


Bonnie Fuller 


Prince George 


57 


Lori Giacometti 


Cariboo- Chiicocin 


27 


George Hawkins 


Kettle VaUey 


13 


Peter Ism an 


Vemon 


22 


Ameer Khan 


Qualicum 


69 


Ed Kletfe 


Chill hvack 


33 


John Livam 


South Cariboo 


30 


Tony McCrory 


Nan ai mo 


68 


Jeff Moss 


Golden 


18 


Wendy Mundie 


Bulkley Valley 


54 


Frank Pcnehudoff 


Castlegar 


9 


Allan Rasnysseb 


Merrirt 


31 


Keith Robertson 


Cowichan 


65 


Naida Schulz 


(Central Coast 


49 


Steve Tarasoff 


Nelson 


7 


Stella Tossell 


Vancouver 


39 


Rich Tschritter 


Greater Victoria 


61 


Andy Wong 


Gulf Islands 


64 


Pamela Yates 


Burnaby 


41 
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Table B-12. 

Problem 

Solving 

Markers, 

French. 

July, 1990. 



Name 


Place 


School District # 


Gag tan Dupont 


Surrey 


36 


Lain Martin 


Central Okanagan 


23 


Monica Ron 


Cariboo-Chiloorin 


27 


Judy Toy 


Coquitlam 


43 


Marc Tftmbjay 


West Vancouver 


45 



Table B-13. 
Interpretation 
Panel, 
Grade 4. 
July, 1990. 



Name 


Place 


Sums 


Anne Boyd 


Campbell River (# 72) 


Teacher 


Marilyn Bueckerr 


Mission { # 75} 


Teacher 


Joy Davidson 


West Vancouver 


Parent 


Danyl Guza 


Penricton (# 15) 


Teacher 


Dennis Hamaguchi 


Vernon (# 22) 


Chair 


Dan Hudy 


Cranbtook (# 2) 


Teacher 


Wendy Lee 


North Vancouver (# 44) 


Teacher 


Peier Lock 


Powell River (# 47) 


Teacher 


Colkcn Loughced 


Victoria 


University 


Judy Mcleod 


Ddta (# 37) 


Teacher 


Linda Moir 


Langlcy (# 35) 


Trustee 


Susan Richardson 


Kambops (# 24) 


Teacher 


Susan Vlismas 


Coquitlam (# 43) 


Teacher 


Debbie Watteyne 


Lillooct {# 29) 


Teacher 



Table B-14. 

Interpretation 
Pand, 
Grade 7. 
July, 1990. 



ERIC 



Name 


Place 


Status 


Dave Bradley 


Richmond (# 38) 


Teacher 


Steve Cairns 


Bumaby (#41) 


Teacher 


Kim Doerksen 


Chetwynd 


Parent 


Colin Green 


Greater Victoria (#61) 


Teacher 


June McClure 


Nechako(# 56) 


Teacher 


Freda O'SuIlivan 


Sooke (# 62) 


Chair 


Valerie Peterson 


Nelson (#7) 


Teacher 


Jerald Reed 


Maple Ridge (# 42) 


Teacher 


Jim SherriU 


U.B.C 


University 


Lynn Skriyc 


Port McNeill 


Trustee 


Karen Susheski 


Surrey (# 36) 


Teacher 


Dean Watson 


Cariboo-Chilcotin (# 27) 


Teacher 


Douglas Wiebe 


Central Okanagan (# 23) 


Teacher 


Norman Williams 


Prince George (# 57) 


Teacher 


2>X 
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Table B-15. 
Interpretation 
Panel, 
Math 10. 
July, 1990. 



Name 


Place 


Status 


Hcdwig Braunwarth 


Cowichan (# 65) 


Teacher 


Danald Caskey 


Grand Forks <# 12) 


Teacher 


Catherine Eberl£ 


Vancouver (#39) 


Chair 


David Ellis 


Vancouver (# 39) 


Teacher 


Ken Harper 


West Vancouver 


University 


John MacM aster 


Trail {# 11) 


Teacher 


Mark Mahoviich 


Saanich (#63) 


Coordinator 


Peggy Mathcson 


Burnaby (#41) 


Teacher 




iwdsncgar 


Parent 


Lome Peter 


Vernon (#22) 


Teacher 


Heidi Robinson 


Abbotsfcrd (# 34) 


Teacher 


John Runke 


Nanaimo (# 68) 


Teacher 


Sally Sadler 


Richmond (# 38) 


Tether 


Evelyn Voykin 


Castkgar(#9) 


Trustee 


Alice Zilber 


Surrey (# 36) 


Chair 



Table B-16. 
Interpretation 
Panel, 
French. 
July, 1990. 



Name 


Place 


Grade 


Status 


John Breland 


Central Okanagan (# 23) 


4 


Teacher 


Galtan Dupont 


Surrey (#36) 


10 


Teacher 


Simone Dupont 


Coquitlam (# 43) 


4 


Teacher 


Catherine EberU 


Vancouver (# 39) 


10 


Chair 


Claudine Le GofF 


Greater Victoria (# 61) 


7 


Teacher 


Vaughan Lewis 


Ministry of Education 




Co-ordinator 



Table B-17. 

Interpretation 

Panel, 

Math 10A. 

September, 

1990. 



Name 



Barry Blair 
Mark Mahoviich 
Peggy Matheson 
Tom Pool ton 
Keith Robertson 
John Runke 
Stella Tassel] 



Place 



Alberni 

Saanich 

Burnaby 

Delta 

Cowichan 

Nanaimo 

Vancouver 



School District 0 



70 
63 
41 
37 
65 
66 
39 



ERJC 



22H 
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TaWeB-18. 

Imerpetation 

Panel. 

September 21, 
1990. 

Open-Ended 
Problems. 
Q Forms. 



Nairn 


Place 


School District # 


Bob Belcher 


Sooke 


62 


Lynn Broman 


Vancouver 


39 


Bob Campbell 


Greater Victoria 


61 


Judy Devereaux 


Coquitlam 


43 


Kate Dudley 


Coquitlam 


43 


Keith Enns 


* * 
Langley 


35 


Bonnie Field 


Delta 


37 


Max Gdschardt 


Cowichan 


65 


Ivan Jorgcnscn 


Abbotsfcrd 


34 


Ed Klctte 


Chilli wack 


33 


Cany! Koe 


Delta 


37 


Tony McCrory 


Nanauno 


68 


Margaret McDonough 


North Vancouver 


44 


Dennis Richards 


North Vancouver 


44 


Keith Robertson 


Cowichan 


65 


CariaTaybr 


New Westminster 


40 


Stella Tossell 


Vancouver 


39 


Richard Tschrittcr 


Greater Victoria 


61 


Pamela Yates 


Burnaby 


41 


Dana Close 


Ministry of Education 




Amy Brydon 


Ministry of Education 




Bill Toth 


Ministry of Education 
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OTL Tables 



Table C-l. 
Oportunity to 
Learn items: 
Grade 4. 



Topic or 
Strand 



N 



ace Value 
ace Value 



ace Value 

Va ue 



Place Value 
Place Value 
Place Value 
No, Operations 
No, Operations 
No. Operations 
No* Operations 
No. Operations 
No. Operations 
No. Operations 
No. Operations 
No. Operations 
No. Operations 
o. Operations 
o. Operations 
Patterns 
Dec Fractions 
Dec fractions 

Dec Fractions 
Dec Fractions 
Dec Fractions 
Com. Fractions 

Com. Fractions 
Com. Fractions 
Com. Fractions 
Com. Fractions 
Com. Fractions 

Bata Analysis 
ata Anaysis 
lata Analysis 
lata Analysis 
lata Analysis 
lata Analysis 
Geometry 
Geometry 
Geometry 
Geometry 
Geometry 
Geometry 
Geometry 
ietr 



ime 
Geometry 
Geometry 
Geometry 
Measurement 

Measurement 
Measurement 
Measurement 
Measurement 
Measurement 
Measurement 
Measurement 
Number sense 
Number sense 
Number sense 



Item 
number 

on i«. 




D36) 
C33) 
,C36) 
(A37) 



25 
29 
41 
39 
28 
51 
47 
17 
68 
56 
68 
44 
68 
44 
29 
38 

II 

25 
34 

3 
P 

45 
26 
43 

66 
39 

2 l 

8 



4 ! 

3 
14 
27 
18 
28 
16 



6 
10 
35 

l\ 
24 
26 
12 
29 

» 

68 

S 

23 

8 

52 
61 
22 

8 

31 
31 

53 



/►value 
on item. 



9 
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Table &Z 
Oportunity to 
Learn items: 
Grade 7. 



Topic or 
Strand 



Item 
number 

EX 



Expressions 
Com. Fractions 
.Fractions 
L rractions 
^qualSkiUs 

Ratio 
Ratio 
Percent 
Percent 
Percent 
factors 
exponents 
Multiples 
. ntegers 
ntegers 
ntegers 
ntegers 
ntegers 
ntegers 
nfcgos . 
3ara Analysis 
)ata Analysis 
Data Analysis 
I Data Analysis 
Data Analysis 
Data Analysis 
Data Analysis 
Data Analysis 
Data Analysis 
Data Analysis 
Data Analysis 
Geometry 
Geometry 
Geometry 
Geometry 
Geometry 
Geometry 
Geometry 
Geometry 
Geometry 
Measurement 
Measurement 
Measurement 
Measurement 
Measurement 
Measurement 
Measurement 
Measurement 
Measurement 



Algebra 

M Algebra 
r 
r 



>ra 
>ra 
Algebra 
Algebra 
Algebra 
Algebra 
Number sense 



D23) 
£23) 
iB20) 
(A22) 

cm 

A21) 

W 

C21) 
D20) 
(B26) 
C30) 
(C29) 
D30) 
(B30) 
;A30) 
A28) 
A25) 
D29) 
C33) 
(A35> 
D33) 
JB32) 
(B33) 
D31) 
(D32) 
<B35) 
(A33) 

(B38J 

(C39) 
(D38) 
(A38) 




Percentage ol Percentage of 
teachasming teachers saying 
61-100% wouk d« content hat 
get the item not been taught 
correct. ° 



Rvalue 
on item. 



A*T 

47 


13 


IMZ 


<7 


1 2 


n A 7 
U.4Z 


^8 


1 A 
5 




3z 
57 
3Z 


o 
ai 


0.51 
n aA 


o/ 


5 


ft 67 

v.oz 


sn 


ZZ 


ft f£7 




7a 

Z-> 


ft 57 


39 


36 


0 49 


*4 




0 46 


4* 


7 


n 47 


*7 
3Z 


ID 


ft TO 


7 1 
Zl 


16 


n A"? 
U.47 


a7 

4% 

**7 


H 

TO 


0*56 

ft Tfl 
u./o 


7Q 

zv 


7* 

/5 


ft 7a 


51 


46 


0.57 


30 


57 


0-57 


If 


7C 

z5 


A <CA 

0.64 


7A 
Z4 


7A 


A 7^ 

o"S 

V.Of 


S3 


40 


o 
o 


Rfi 


ft 7£ 

u.zo 


77 
Z/ 


47 
HZ 


ft 7£ 


ac 


A A 

4U 


0.67 


7l£ 
ZD 


66 


0.64 


2? 


63 


oil 


z/ 


7a 

'.7 


U«t7 


a7 
3z 


XA 

44 


A 7iC 


Aft 
oo 


77 
Z/ 


ft A7 
U.O/ 


74 
Z*l 


AO 

4y 


ft *a 
U-53 


7B 
Zo 


ov 


ft 7 A 


41 


*7 
7Z 


ft <A 
U.7^ 


J J 






14 


71 


ft 3£ 


77 

Z/ 


53 


a a/i 
U.3o 


1 (1 


iC7 

oZ 


U-36 


a& 

>o 


XQ 


0.46 


18 


C 2. 


A AC 

0.45 




Atf 


n iC7 
U.OZ 


aft 


Aft 


A A7 

U.4z 




17 


ft ac 


29 


1 1 

i i 




44 


10 


0.31 


74 


4 


0.77 


38 


12 


0.35 


51 


11 


0.68 


40 


10 


0.68 


25 


20 


0.29 


48 


5 


0.52 


56 


27 


0.61 


65 


38 


0.64 


46 


34 


0.57 


55 


23 


0.73 


41 


33 


0.69 


29 


41 


0.51 


80 


17 


0.74 


59 


22 


0.45 


34 


24 


0.36 



9 
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Tabk 03. 
Oportunity to 
Learn items: 
Grade 10. 



Topic or 
Strand 



Item 
number 
on test 
booklet. 



Percentage of 
teacher* saying 
61-100% would 
get die item 
correct. 



Percentage of 
teachers saying 
the content had 
not been taught. 



/►value 
on item. 



Calculators 


(A2) 


38 


20 


0 35 


Rate 


(84) 


50 


5 


0.61 


Rate 


(DI> 


51 


32 


0.68 


Exponents 


(A23/&C/D21) 


79 


2 


0.77 


Exponents 
• 


(A23/B/C/D21) 


71 


1 


0.77 


Fractions 


(A/B/C/D3) 


70 


1 


0 53 


Fractions 


(A41) 




21 


0 41 


Radicals 


(A42) 


40 


* j 




Radicals 


(B42/D42) 


41 






Data Analysis 


<B5) 


76 


18 


031 


Data Analysis 
Data Analysis 


(C30) 


62 


33 


0.71 


(A31) 


39 


27 


032 


Data Analysis 


(C/D5) 


48 


32 


0.34 


Data Analysts 


(A30) 


51 


32 


0.58 


Data Analysis 


(A32) 


64 


1 1 


0.66 


Data Analysis 


(C32) 


66 


27 


0.35 


Probability 


{A67B6/C7/D7) 


16 


57 


0.59 


Probability 


{A6/B&/C7/D7) 


17 


r * 


0 59 


Probability 




J7 


54 


0 62 


Probability 


(A/B/C/D44) 


17 




0 62 


Cj comet ry 


(BIO) 


57 


22 


0 72 


Geometry 


(A/B/C/Dll) 


54 


7 


0.56 


Geometry 


(A34) 


30 


56 


0.17 


Geometry 


(A46) 


29 


30 


0.32 


Geometry 


(D45) 


41 


22 


0.43 


Geometry 


(A52) 


35 


32 


0.57 


Geometry 


(D52) 


54 


31 


0.70 


Geometry 


(C9) 


52 


23 


0.68 


Geometry 


(A/B/QD11) 


59 


6 


0.56 


Geometry 


(A36/D35) 


29 


58 


0.20 


Geometry 


(C46) 


54 


11 


0.67 


Geometry 


(B49) 


40 


31 


0.56 


Geometry 


(B52) 


33 


32 


0.54 


Measurement 


(A/B/C14/D13) 


49 


11 


0.44 


Measurement 


(B13) 


27 


14 


0.42 


Measurement 


(A/B/CI4/DI3) 


5f 


10 


0.44 


Measurement 


(BIS) 


IX 


18 


0.58 


Measurement 


(C37) 


70 


5 


0.44 


Measurement 


(D38) 


36 


17 


0.44 


Algebra 


(CI 9) 


49 


7 


0.66 


Algebra 


(A/B/C/D17) 


60 


4 


0.45 


Algebra 


(A/B/OD17) 


59 


3 


0.45 


Algebra 


'A59> 


39 


19 


0.63 


Algebra 


(B59) 


36 


12 


0.56 


Algebra 


(D60) 


41 


26 


049 
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Grade 4 Tables 



Table D-l. 
Percentage cor- 
rect by strand, 
topic, and 
overall, by 
form. 



Strand and Topic 


Form A 


Form B Form C 


Form D Total 


Number & Operations 


52 


52 


51 


51 


52 


Number Concepts & Numeration 55 


56 


60 


57 


57 


Whole Number Operations 


57 


56 


54 


54 


55 




A 1 

41 


46 


37 


40 


41 


Fractions 


46 


42 


44 


42 


43 


Data Analysis 


44 


49 


44 


47 


46 


Geometry 


58 


54 


62 


62 


59 


Lines, Plane Figures, Coordinates 


41 


27 




66 


45 


Solid Figures 


69 


79 


75 


79 


74 


Relations and Transformations 




58 


53 


49 


53 


Measurement 


45 


48 


40 


52 


46 


Length 


69 


64 


37 


48 


54 


Area 


36 


39 


39 


38 


38 


Volume and Capacity 


49 


47 


50 


51 


49 


Mass 


29 




22 


70 


41 


Time, Temperature, Money 


44 


43 


54 




47 


Number sense 


19 


46 


21 


18 


26 


TOTAL 


51 


51 


50 


51 


51 



9 
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Table D-2. 
Details of 
changes in 
achievement. 



1 990 Assessment 1985 Assessment 

Strand and _ 

T 0 pi c Item Percent Item Percent 

Number Correct Number Correct 



Number 6c Operations 


12 items 


6i 


12 items 


61 


in unrcranon 


5 items 


71 


5 items 


7» 

/ D 


Numeration 

k ^ UlllvidilvvS 


B02 


70 


R2 


72 


Numeration 


C01 


69 


S2 


85 


Numeration 


C03 


75 


R3 


72 


Numeration 


C04 


56 


R34 


51 


Numeration 


D01 


87 


S4 


85 


Whole Number Operations 


4 items 


60 


4 items 


62 


Operations 


A16 


66 


T47 


58 


Operations 


B12 


71 


T3 


84 


Operations 


B13 


40 


h31 


A A 

44 


Operations 


Cl 1 


62 


K2v 


63 


Rational Numbers 


3 items 


46 


3 items 


35 


Fractions 


C25 


57 


R17 


64 


Decimals 


A20 


44 


T46 


22 


Decimals 


D22 


37 


T45 


19 


Data Analysis 


2 items 


60 


2 items 


63 


Data Analysis 


D29 


65 


R19 


66 


Data Analysis 


C29 


54 


S48 


60 


Geometry 


5 items 


63 


5 items 


61 


Lines 


D31 


61 


S38 


72 










uu 


Relations 


B3J 


58 


T40 


56 


Relations 


C36 


67 


B40 


68 


Relations 


D34 


61 


T35 


47 


Measurement 


6 items 


44 


6 items 


54 


Length 


B36 


64 


R10 


76 


Length 


C39 


37 


S46 


45 


Area 


D39 


38 


T24 


59 


Volume 


D35 


59 


S17 


82 


Mass 


C38 


22 


R6 


23 


Temperature 


A37 


44 


Til 


41 


TOTAL 


25 items 


57 


25 items 


59 
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TaWe D-3. 
Percentage 
correct by 
topic, strand, 
and overall by 
response to 
Form A 
question 12: 
"The teacher 
shows us what 
to do on the 
blackboard or 
overhead 
projector." 



Table D-4. 
Percentage 
correct by 
topic, strand, 
and overall 
by response to 
Form A 
question 13: 
"We use 
objects like 
blocks, 
counters, and 
geoboards.* 



Strand and Topic 


Frequently* 


Sekforo b 


All Students* 


Number & Operations 


55 


49 


52 


Number Concepts & Numeration 


57 


51 


55 


Whok Number Operations 


59 


53 


57 


Decimals 


43 


37 


41 


Fractions 


48 


43 


46 


Data Analysis 


47 


41 


44 


Geometry 


62 


56 


58 


Lines, Plane Figures, Coordinates 


45 


38 


41 


Solid Figures 


73 


68 


69 


Relations and Transformations 








Measurement 


50 


45 


45 


Length 


75 


68 


69 


Area 


40 


35 


36 


Volume and Capacity 


53 


49 


49 


Mass 


32 


26 


29 


Time, Temperature, Money 


47 


43 


44 


Number sense 


19 


20 


19 


TOTAL 


54 


48 


51 


* Percent correct for students who responded that the classroom practice occurred "almost every day* or *o 


Percent correct for students who responded that the classroom practice occurred "rarely" 


or "never." 


c Percent correct for all students, regardless of their response 


to the classroom practice item. 


Strand and Topic 


Frcqucnrt)' 


Seldom 


All Students 


Number & Operations 


49 


55 


52 


Number Concepts & Numeration 


51 


57 


55 


Whole Number Operations 


52 


59 


57 


Decimals 


39 


43 


41 


Fractions 


44 


48 


46 


Data Analysis 


41 


46 


44 


Geometry 


57 


62 


58 


Lines, Plane K^urcs, Coordinates 


39 


44 


41 


Solid Figures 


69 


73 


69 


Relations and Transformations 








Measurement 


44 


49 


45 


Length 


64 


75 


69 


Area 


V 


38 


36 


Volume and Capacity 


49 


54 


49 


Mass 


27 


31 


29 


Time, Temperature, Money 


42 


47 


44 


Number sense 


21 


19 


19 


TOTAL 


48 


54 


51 
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Table D-5. 
Percentage 
correct by 
topic, strand, 
and overall 
by response to 
Form A 
question 14: 
"We work 
individually on 
problems or 
other exercises 
the teacher 
assigns." 



Strand and Topic 


Frequently 


Seldom 


All Students 


Number & Operations 


55 


48 


52 


Number Concepts & Numeration 


57 


49 


55 


Whole Number Operations 


60 


52 


57 


Decimals 


44 


37 


41 


Fractions 


49 


43 


46 


Data Analysis 


47 


39 


44 


Geometry 


61 


57 


58 


Lines. Plane Figures, Coordinates 


44 


40 


41 


Solid Figures 


73 


68 


69 


Relations and I ransforrnations 








Measurement 


50 


43 


45 


Length 


7S 




<50 

IV 


Area 


40 


34 


36 


Volume and Capacity 


55 


44 


49 


Mass 


32 


26 


29 


Time. Temperature, Money 


48 


42 


44 


Number sense 


19 


20 


19 


TOTAL 


54 


47 


51 



Tabic D-6. 
Percentage 
correct by 
topic, strand, 
and overall 
by response to 
Form B 
question 12: 
"We use 
calculators." 



Strand and Topic 


Frequently 


Seldom 


All Students 


Number & Operations 


47 


55 


52 


Number Concepts & Numeration 


50 


59 


56 


Whole Number Operations 


49 


59 


56 


Decimals 


42 


49 


46 


Fractions 


38 


45 


42 


Data Analysis 


44 


53 


49 


Geometry 


53 


58 


54 


Lines, Plane Figures, Coordinates 


27 


28 


27 


Solid Figures 


77 


86 


79 


Relations and Transformations 


54 


63 


58 


Measurement 


45 


53 


48 


Length 


60 


71 


64 


Area 


37 


43 


39 


Volume and Capacity 


44 


52 


47 


Mass 








Time, Temperature, Money 


41 


49 


43 


Number sense 


41 


49 


46 


TOTAL 


47 


55 


51 
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Tabk D-7. 
Percentage 
correct by 
topic strand, 
and overall 
by response to 
Form B 
question 13: 
"We have 
quizzes or 
tests." 



Strand and Topic 


Frequently 


Seldom 


All Students 


Number & Operations 


54 


50 


52 


Number Concepts & Numeration 


57 


53 


56 


Whole Number Operations 

r 


57 


53 


56 


Decimals 


47 


44 


46 


Fractions 


43 


41 


42 


Data Analysis 


51 


48 


49 


Geometry 


57 


55 


54 


Lines, Plane Figures, Coordinates 


28 


26 


27 


Solid Figures 


84 


81 


79 


Relations and Transformations 


SI 


60 


58 


Measurement 


52 


48 


48 


Length 


69 


63 


64 


Area 


44 


36 


39 


Volume and Capacity 


50 


48 


47 


Mass 








Time, Temperature, Money 


47 


46 


43 


Number sense 


47 


46 


46 


TOTAL 


54 


50 


51 



Table D-8. 
Percentage 
cornea by 
topic, strand, 
and overall 
by response to 
Form B 
question 14: 
"We review 
our homework 
and discuss the 
solutions/ 



Strand and Topic 


Frequently 


Seldom 


All Students 


Number fit Operations 


54 


52 


52 


Number Concepts & Numeration 


57 


56 


56 


Whole Number Operations 


57 


55 


56 


Decimals 


47 


47 


46 


Fractions 


43 


42 


42 


Data Analysis 


51 


52 


49 


Geometry 


57 


56 


54 


Lines, Plane Figures, Coordinates 


28 


28 


27 


Solid Figures 


84 


82 


79 


Relations and Transformations 


61 


61 


58 


Measurement 


52 


51 


48 


Length 


69 


66 


64 


Area 


43 


40 


39 


Volume and Capacity 


51 


50 


47 


Mass 








Time, Temperature, Money 


47 


48 


43 


Number sense 


47 


48 


46 


TOTAL 


54 


53 


51 
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Table D-9. 
Percentage 
correct by 
topic, strand, 
and overall 
by response to 
FormC 
question 12: 
*We work in 
small groups." 



Strand and Topic 


Frequently 


Seldom 


All Students 


Number & Operations 


50 


56 


51 


Number Concepts & Numeration 


58 


64 


60 


Whole Number Operations 


53 


59 


54 


Decimals 


37 


40 


37 


Fractions 


43 


49 


44 


Data Analysis 


44 


51 


44 


Geometry 


63 


69 


62 


Lines, Plane Figures, Coordinates 


- 


— 


_ 


Solid Figures 


77 


82 


75 


Relations and I ransxormatjons 


54 


60 


53 


Measurement 


41 


47 


40 


Length 


38 


44 


V7 

j( 


Area 


38 


46 


39 


Volume and Opacity 


53 


56 


50 


Mass 


22 


26 


22 


Time, Temperature, Money 


56 


60 


54 


Number sense 


21 


23 


21 


TOTAL 


50 


55 


50 



Table D-10. 
Percentage 
correct by 
topic, strand, 
and overall 
by response to 
Form C 
question 13: 
"We use 
computers." 



Strand and Topic 


Frequently 


Seldom 


All Students 


Number & Operations 


51 


54 


51 


Number Concepts & Numeration 


59 


63 


60 


Whole Number Operations 


54 


57 


54 


Decimals 


37 


39 


37 


Fractions 


44 


47 


44 


Data Analysis 


45 


48 


44 


Geometry 


64 


67 


62 


Lines, Plane Figures, Coordinates 








Solid Figures 


78 


80 


75 


Relations and Transformations 


55 


58 


53 


Measurement 


43 


44 


40 


Length 


40 


41 


37 


Area 


40 


42 


39 


Volume and Capacity 


53 


55 


50 


Mass 


23 


25 


22 


Time, Temperature, Money 


58 


58 


54 


Number sense 


21 


21 


21 


TOTAL 


51 


54 


50 
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Table D-ll. 
Percentage 
correct by 
topic, strand, 
and overall 
by response to 
Form C 
question 14: 
"The teacher 
helps 
individual 
students.* 



oirajiu anu x opic 


rrtaueriLiy 


C_l J__ 


sui ^ru dents 


Number fytvrafftyfif 


53 




Si 




w 


W 


Ov 


Kr\ L*» ISItimivr firwrifinnc 


./J 




54 


Decimals 


58 


38 


37 


4 ttlklll/liJ 




44 

TT 


44 


Data Analysis 


47 


45 


44 


deoTnetrv 


65 






Lines, Plane Figures, Coordinates 








Solid Figures 


79 


79 


75 


Relations and Transformations 


56 


55 


53 


Measurement 


43 


43 


40 


Length 


40 


41 


37 


Area 


41 


41 


39 


Volume and Capacity 


54 


52 


50 


Mass 


24 


24 


22 


Time, Temperature, Money 


58 


57 


54 


Number sense 


2! 


22 


21 


TOTAL 


52 


52 


50 



Table D-12. 
Percentage 
correct by 
topic, strand, 
and overall 
by response to 
Form D 
question 12: 
"We work in 
small groups/ 



Strand and Topic 


Frequently 


Seldom 


All Students 


Number & Operations 


51 


55 


51 


Number Concepts Sc Numeration 


57 


60 


57 


Who!? Number Operations 


54 


58 


54 


Decimals 


41 


43 


40 


Fractions 


43 


46 


42 


Data Analysis 


47 


52 


47 


Geometry 


65 


67 


62 


Lines, Plane Figures, Gxirdinates 


69 


71 


66 


Solid Figures 


82 


84 


79 


Relations and Transformations 


52 


53 


49 


Measurement 


55 


59 


52 


Length 


52 


55 


48 


Area 


40 


45 


38 


Volume and Capacity 


55 


58 


51 


Mass 


75 


79 


70 


Time, Temperature, Money 








Number sense 


19 


17 


18 


TOTAL 


53 


56 


51 
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Table D-13. 
Percentage 
correct by 
topic, strand, 
and overall 
by response to 
Form D 
question 13: 
We use 
computers." 



Strand and Topic 


Frequently 


Sddom 


All Students 


Number & Operations 


52 


54 


51 


Number Concepts & Numeration 


58 


60 


57 


Whole Number Operations 


54 


57 


54 


Decimals 


41 


42 


40 


Fractions 


42 


45 


42 


Data Analysis 


48 


51 


47 


Geometry 


65 


67 


62 


lines, Plane Figures, Coordinates 


69 


71 


66 


Solid Figures 


82 


84 


79 


Relations and J rans formations 


52 


54 


49 


Measurement 


56 


57 


52 


Length 


51 


5} 


48 


Area 


41 


43 


38 


Volume and Capacity 


57 


57 


51 


Mass 


76 


76 


70 


Time, Temperature, Money 








Number sense 


18 


17 


18 


TOTAL 


53 


55 


51 



Table EM4. 
Percentage 
correct by 
topic, strand, 
and overall 
by response to 
Form D 
question 14: 
"The teacher 
helps 
individual 
students/ 



Strand and Topic 



Frequently Seldom All Students 



Number & Operations 

Number Concepts & Numeration 

Whole Number Operations 

Decimals 

Fractions 
Data Analysis 
Geometry 

Lines, Plane Figure*. Coordinates 

Solid Figures 

Relations and Transformations 
Measurement 

Length 
Area 

Volume and Capacity 
Mass 

Time, Temperature. Money 
Number sense 

TOTAL 



52 


51 


51 


59 


57 


57 


55 


54 


54 


41 


40 


40 


44 


42 


42 


46 


47 


47 


66 


66 


62 


70 


71 


66 


83 


83 


79 


53 


52 


49 


56 


56 


52 


52 


50 


48 


42 


41 


38 


56 


56 


51 


75 


75 


70 


19 


18 


18 


54 


53 


51 
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242 



GRADE 4 STUDENT ACHIEVEMENT SURVEY 



j.j a S. WWen nomOof* com* noi? 

750. 775. WO, . 



JO 


A) 


MS. 010 


J 


B) 


010,020 


£t 


C) 


025.000 


J 


D) 


000. 1000 


« 


5) 


1 don't know. 



I . i c S, There are 40D polka doit on title piece of doth. 



EsUmtti fiow meny there art on this piece of cloth. 



)$ A) Between 2S0 and 400 dots 

J B) Mora man 400 dott 

£2 C) Between 100 and 240 dots 

# 0) Lost then 100 dolt 

J E) tdotVUoow. 



J.J 0 3. Ona mere than 07 799 It 

14 A) 097991 

£J B) 07100 

JJ C) 107790 

# 0) 07790 

243 3 £) Itfon'ffcnow. 



* > » *, » ^ 



J.J * 7. 



Fill io 010 tqvtrtt by contfneiiifl the petfernf 
her Uontallr and *e rfltettf . What number btieftft 

»*pr> 



00 


00 


00 




so 


50 


01 




50 


«L 


50 










X 



JJ A) 00 

• B) 45 
Al C) 54 

• D) 59 

20 E) 1 don't know. 



HM H wjv dm «* pit M i 
cdami mm amiy 0m 



If CJ 



D-m 

4i.ao» 
tt *ao% 
et*fee% 



# A) tatt Otfttfcil 

* p) l«at»<bJ»ft>tftfcM9f«t|Mr. 

II t) i*3nottoOmtormtmiwJttfa0*w» 



J.? a 2. Which one of the fotlOfrfftB is an odd numberf 

* A) M 
22 B) 45 

4 C) 42 

• D) 36 

4 E) I don't knew. 



J.J 4 t. 2000 ♦ 700 ♦ 40 ♦ 0 It the tame •» 



12 


A) 


274a 


2 


8} 


2704 


y 


C) 


724B 


j 


D) 


9472 






t don't know. 



) A 2. 3658 U lt*l H>M 



to 


A) 


2568 


3 


B) 


28SI 




C) 


J885 


IS 


t» 


3586 


J 




1 tfon'l knew. 



J M 3. Whkh of Ifttt* numftiff 1§9'*i1tr 1*a« 
13M3 and ItM than HOBS? 



• 




13085 


If 


*) 


13880 




C) 


14088 


JJ 


OJ 


14201 


» 


Ei 


I don't knew. 



**^*J*veiNPioiaai Ms Im 
ODvacto0)ar ftanao Mvi 

« *) am 

It H tt*«9% 

it q «i -oo% 

Jt 01 Ol-OO* 
/J U ft 




f A} 4»of ft»otti . 
i q t i*or 4* y*» 

i €| • *a rx* b# dm tar t»*tont n* i*ms > 



. I 4 4. What ftvmfctr If out Ihouund mora ihan 
39 934? 

31 A) 139934 



U B) 40934 

JJ C) 40034 

4 D} 38 934 

9 E) I (J On*l Mow. 



•M**! ** JWM8 Cttfft «M QOt 9H i 
0WQ 0Mf MA Or Ctafcf 



3 4* 
If W 

if q 
" q 

#« f) 



41 -10% 

4i.f0% 

•t - 100% 



COffttffT MM ©ft*r MW. 

* A) ftvtf dmtaap**** tctaf riv 
M BJ I»*t dot****?*** KftpQ*?** 

* I) fowl IMfctdP**!* riMmfMlMrfl 



{j ji S Whicfi ent Of tfcait iww^tif Hit WC4 94 many 
by ndrttfl •« 0*41? 



f 


A) 


4318 


33 


BJ 


B34f 


13 


C) 


4S3I 


23 


0) 


3914 


3* 


H) 


1 rfftfll feflOW. 



1.3 4 4. The blcyclo wet fomented about 1339. Abettl 
where should f 939 be pieced en tWe tfcneHne? 



Dota* of tmpoftem tmrtntMNtt 



Steamboat 



1801 



C 



D 



Airplane 



1903 



9 A) Point A 

U BJ Foifttfi 

34 C> Petol C 

7 D) Point D 

i I E) I don't know. 



»» ya m cbtf mifft f*i Hm 
9mm atanay cKanca. 

»■ 41 0-10% 
71 &J Il-«0% 

i; q *too% 

if q 41-49% 
* £* 41-100% 



Wcato •hoPiet mi taoaliof rt ^# wd "ST" 



l wa ie»aiiia p ii ilJ Mi a^ D il y ta i 
I «« oono on** tt foDoeJ year . 
I wi a* atom mm a* tea* 



9 

74 q I tew t*y»* 

If q laMbOdbmtoaiubfOQpwtfr**. 



! 3 a 



Tha value of me d^it 3 In the number 33 091 la 
II A) 3 
JJ B) 300 
AM C) 3000 
10 D) 30000 
if E) IdOfi'lkrtow. 

WSi ^iS5 yS touox or 



I A) 0 90% 

# 91 9>-«0% 

it a 41-40% 

<; q 4i »o% 

H f> Of. 100% 



Mmh 9**f 

M ft) lir«fto^0^lneOt»acAool«oof 

J q t~«b*don» 

f q m*»mwi f*9r 

I ft f«^<V(0OdbAOftDir»MOf«n9}ll 



I . J a 3 Round 1 358 to tho »#•'•*! hundiad 



9 


A) 


1300 


JO 


B) 


1370 


U 


CJ 


1400 


J 


D) 


7000 




E) 


I don't fcnow 



Eimut t^t$ ptfcftsot ottas 




&ti« ***** 




. ■wfeft** yew tt*u«*l 


fun 




Mid *» a*s»sf ma saw c9Rfc«r * 




n» 


rft Oftfy •! 


Ml 


J A| 0*10% 


* *4 


lector 


«fetpf**«uSf£tootyM< 




9* 6) 






/* C} «f *S0% 


'Ct 


s»*t»d 




*P C* «l-«D% 


II* 






It f? at -too* 


I E| 


S<winsio*flsnatp*»tawt*w»>»rto»t» 



J . J $ 4. What numbtr got* in lha bo< to mafca this » true 
sontanco? 

573 - 4Q0 ♦ [ 1 

0 A) t7 
41 8) 170 

9 C) 117 

24 0) 70 

I? El 1 don't know 

J.J c 1. Which Oft* of ttto to Ho wing nurobart says >ouf 
thousand two hundred si*fy*feva? 



70 


A) 


42 oes 


2 


8) 


5 6*4 


f 


C> 


40205 




0) 


4 565 


J 


E> 


I don't know 



I.J C 2. 



21 



30000 ♦ 700 ♦ 80 ♦ 4 is th# saros as 
7* A> 3 784 

• B) 37084 

9 C) 307 084 
H 0) 30 784 

7 E) t don't know 



f 1 c 3 Which eno of tho following is ttia smaHstl nwmbar 
that eta bo ma da osing aH mo digits 4. 3. 0. 1 7 



9 


A) 


1934 


5 


B) 


t439 




C> 


1349 


# 


0) 


1943 


6 


E> 


1 don't know. 



1 . 3 c 4 Fmd ins missing n umbsr. 

3 ions ♦ 12 onas » | 1 tons ♦ 2 onos 

4 A) 2 

If 8) 4 

20 C) 3 

9 D) t 

22 E) I don't know. 

1 3 d t. Which ona of tho following oquoSs 
S thousands ♦ 8 tans ♦ 8 onos? 

&2 A) 5086 

1 8) 50086 

2 Cf 50606 
4 D) 5000806 

7 E) I don't know. 



i . } o 2 Ths vstoo of tha digit 6 in tha numhar 
784 32 IS 



7 


A| 


8 onas 


6 


B) 


8 hundrads. 


u 


CJ 


8 thousands. 


SB 




6 ton thousands 






) don't know. 



j.j D 4> Which loop dott wol contain fclocka that raptoscnt 
2143? 



U2 A} 



JJ 8) 




JJ C) 



g □□□□□□□□ 

□ □□III::::::- 




JJ 0) 



7 J E) I don't know, 



TiS3M3!^^ai€5S5^fa!7™ 

aawafl oOiat Own by tfwctL 
j) *) o*to% 

If B) 1***0* 

J> Q 41-40% 

11 0| 01-00% 

JJ if 01-100% 



Ma*fr wily ona* 
II A) iwObwi>»i pw tP iu ictpoiywy. 

I 0) tttftOf<ton»ftiSttOMQvtityt«r 
It f| l«ilnotO»amtorftftiofwnotKtt0*tf* 



J.J & S. Which two eltftt ort about tha I omo dlatonco 
Oway7 

B 



Tfcomostftto 328 km 
Staplaton 226 km 
torsion CHy 296 km 



2V.< 



9 
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A) 


11 1 
ThoroaivMli and Staplaton 


JO 


B> 


Stoploton and Canton City 


li 


O 


Thnmatvillt and Casston CMy 


5 


0) 


Alt thr# a cMat ara about lhg aamt 
diatanca aw*y. 




E) 


t don'! knew 



1. 1 A 6 Add: 678 ♦ 9 ♦ 34 . 

2 A) 901 

« B) 99) 

J C) 821 

41 D) 721 

0 E) I tfon*! know. 

i . # a 9. In lhi* titrclst, 4 li mo 



4 A) divisor. _122 

0)736 

5 8} dlvtdand, fi. 

13 

JO C) quotient. & t 
21 0) fomolndof. *j 
* E) i don't know. 



l , « a 10 In 6 i 8 • 46, which li tha product? 

9 A) 6 
I ? B) t 
JJ C) 6 
iS D) 48 

# E) 1 don't know. 

1 . f A 11. Which of tho following fa not squat to 367 



t 


A) 


9x4 


J J 


B) 


3*3*4 


u 


C) 


4i6 


f 


D) 


3*2*4 


7 


EJ 


I don*l know. 



oma oOw* Ami by cfttrcs 

J AJ 0 J0% 
4 fij Jt - 40% 
I? O 41-80% 

«9 oi af*ao% 
>5 €i at - too* 



t A) i^dbnttotpffviMiBhOQfvt*. 

aj 8) lvaatfen»<Mna&*»ieh0o»y*v 

J q I »•*» 

I C9 6* don* r>i ******* jtv 

J a«<iiwmowwlw nufomMfwaOftwa 



4 A t». 



4 A 13. 



* 

7 


AX 
*} 


4 




U 


C) 


n 


0) 


7 


€) 



Multiply: 9 000 * ft • 

IS 000 
S 400 
14 000 
9 00$ 

I don't know. 

lift solvs 4 lha dMalon tiifcUt the** btio* 
What should you do to chock hit work by snoihtr 
mstfcod? 

4j*f? 
1 
01 
B 
13 

12 

t 

12 A) Add 1 to 103 thtn multiply by 4 



9 S) 

15 C) 
JU D) 



Add 4 and 1 than multiply by 103 
Multiply 413 by 4 than add 1 
Multiply 103 by 4 than add 1 
I don't know. 



mwn m yaat cka c* > 
oonM 9Nr ftan fry rones. 

is *) pw% 

*s P «t-69% 
do it - so% 
r D ai. 



moot* wfeitft* fo\» \M*Qt* « * **t#**0 to* 
m«AtmslClf«t»Ol0l9ant«t?tftt *fmc*TKl*y' 

Matt only ao*. 

I A| I wij dbrw to • pravtou* sctooi yw 
W ft Iw*»d*wdutoo9*»ic*ooty*«r 
K O l«WktaMMw«ioy»fr 

$ 09 t do** ft* 

# ft ft«ttnotbadmferrMlon»nMlfSa0fet#t 



# a 14. Find lha missing digit. 



4 5 7 

2 OS 



49 A) 5 

22 B) 4 

22 C) 0 

4 D) 6 

2 E) I don't kno* 



f ftfcnwt p*JttnUg« ©J iht 
fiuOtfft fDwf CtM> wB gn tte» 6#m 
CP**0 eOW Ma Oy dv»rtci 



1' ft 
/* ft 



am 

It -40% 

• I • w% 
•i • toe% 



iwxmioci ng>d» o tp ***** 
con*&ft fttwfc o<tfy 

f A) I *** <^ to t pr*yte» tctooi y*** 

< 09 • wtl t>i dD«« tn * tutofqut* y** 

? £> •«f»ftttft#omi&f ram** not Htio r** 



l t a 15. Smith'* dooortmont sto'a wantad to boy 4596 
pain ot jaans from tha factory. Tha factory hod 
alroady mado 2798. How many mora do thay noad 
to maka for Smith's? 

To sotvs this problem using a calculator, which 
buttons would you prass? 

» 0 0000 [T] 0000 0 

a B) 0 0000 £□ 0000 0 

* c> (cj 0000 [□ 0000 0 

5 o! 0 0000 ED 0000 0 



14 E) I don't know. 



EtSiw5 5K5 pfcfftagt of B 

COfttCJ atha* »»n fey tftjacf 



E355iSaS5f|ovi5oMa> *a*w»t4tnt 

nwrvWCI IWfOVO W vnfMff ma Sa*n QDffSBIj 7 

At*** only o**a* 

S A} I wo dm In | pftriovf ictwoi jw 
If ft !wttdMdUrtr?M*tc*xtfr** 
ia Q awa*a*n»to*t*»asr 

? ft Swoaadwwaiafciaaasaaisyaw. 

• ft Iff<Sn^btd»nalw«Ot«onifWlimdNrf 



4 A| 
II 8} 
/f CJ 
ft 



010% 
It- 40% 
4! 60% 
fi-09% 

si-taa% 



i.4 a i$. Vostarday. Osiia tha wftafa ats a total of 90 fts* in 
thraa maaSt. Sha ata 32 Hsh at tha tint tnoaf and 
25 Hih at tha sacond maal. How many fish did sha 
sat for har third maai? 



5 


A) 


66 


fi 


B) 


41 


9 


C) 


155 


12 


D) 


57 



f E) 1 don't kftow. 
j.i a 17, Tho prtcas tor crayons and for pitta ara shown 
baiow. Xatia has S2.50. M sha boys 3 boats of 
crayons, what Is iho prsatast numbar of sticks of 
qIuo sha can buy with tho rait of har monoy? 



7 


A) 


8 


y 








12 


B) 


2 












i y 


C) 


3 


Crtgont 




/ 






9 


D) 


5 


50* 






40e 


9 


E> 


t don't knew. 













(bt^miit p**c**ft£* ot n4 


lf«H»»t »fNAA«r y«M ItuO* 0* m« 




«tutfw«» In your t^»« «4l Qfl |Mi ton 






co*#a Mhtf man &y cftrei 


Mart Only of»S. 


I 


A} 0-30% 


7 At I»*»dDntto»pr*vtM«c*oeir»*' 


SI 


St tf • 49% 


l# ft 1 «nm Cbof *^nQ m $c*m* r*V 


if 


C| 4f .80% 


t O l«WM09rWl«trOtetf«W 


Jt 


Dt It • 60% 


^ ft 1 Of ta a fMOitq^w* ytw 


1 


£) St • 190% 


/ ft S^fwts*oonttotti4»MntnBilv40af«# 



252 



4 a 18. School t Haw out foachor tor ivory 22 ttodantf. 

Gatowood School Hot 99 toacnon. Which of tho 
following It 9i« bf ft ootimafo of tho ftvmbar of 
*iudont» ottoatfJog Goto wood School? 

99 A) 88 

MS B) 080 

14 C) 9900 

• D) »609 



2 7 E) I don't know. 



iffrmtst «MI pt*€M«jt ol 0* 




Hteatt wfcwfw row louo* o* » m** tts mt 




*Yt to wj«r dm WO 0M 0*t ton 




OWJROIWJMO HOO0WJ W »»» 


oofN 


am otonoycftonc* 




otaocoy? Mm on*y ono. 


J* AJ 


0-10% 


1 


A) iwti dentin a povtoMt K*w*r** 


14 0) 




ti 


04 twttdtrwdyanowttcnoeiroof 


It o 


41-40% 


II 


C| IwODOdontlK*** y«». 


H Of 


•1-00% 


J* 


0) 8wflbtd0ftotoa«*ftt9>wtyoar 


1 fl 


ot • too% 


4 


£l awsneioadofw teroamf notttttOnt't 



4 9 9. 



4 > 10. 



Which nvmbor aontonco boot doscrlbot this 
arrangomafttol roctangloi? 



10 A} 1 i 24 -24 
4 B) 2 H2.24 
f C) 9x9-24 

£2 D) 4x4.24 

If E) I don't know. 
In this tiofdto. 9 it tho 



Ai 


A) 


dMior. 


ofof 


if 


B! 


dlvfdond. 


42 

15 


9 


C) 


QUOtitnt. 


12 

3 


4 


0) 


romafndtr. 




4 


E> 


1 don'! know. 





iMmfs *> jfow *«» oti utm 



If A> 

iP B) 
11 Ct 
f J ft 
II 



9-80% 
ft -«0% 
41*40% 
•1-40% 
4**00% 



Welti wftttfw you Uv^N of ftvi*«v«4 m* 
«wk%? MM only ono. 



4 A) 
If ft 
li ft 

4 ft 



I -ft dm fa a PMm ae*ooi r** 

I wtt tibnt dbrtng Mi acta* yaa* 

i «rf too dona tow m rt*» 

I *0 BO Own * * l«MW^W4 y#* 

1 «M f«| bO OWW fot *M0ftt ftot KM 



« o If. Sublracl: 70OO 

AS 



J4 


A) 


7086 


5 


B> 


9900 


4 


CJ 


5024 


ia 


D> 


6914 


5 


E> 


1 don't know, 



l 0 12, Find tho product' 



34 



}1 


A) 


219 


21 


B) 


238 


4 


C) 


292 


4 


D) 


901 


9 


E) 


1 don't know. 



4 0 13. Tho onswor to tho subtraction oitrcUo shown 
baiowfocloftottto 







5049 
-1112 


in 


A) 


1000 


)6 


B) 


2000 


'0 


C| 


3000 


7 


D! 


9000 




E| 


f don't know. 



cet**& om##th*n(>y c**«c4 



tofrcat* ****** you lawo* * t**iw*a 

M#fk ooty on#. 
J AJ i^ntomkssprfvlmtcnooiytar 

94 ft t«ttSdbn*4*»f9A*»C*0QlrO* 

^ Ct i«45»dmonfMifty. 

1 ft 4«40o4Dn«intiuOM9if«f row. 

t 4 «« not Of don# fw ftstons npf HttO N*f 



J A| 

4 8} 

it ft 

/4 El 



e-30% 

If - 40% 
41 . 00% 
61.00% 
8f fOO% 



2.4 9 « 4. John ft 4 yssrs o'dsr ths*'. C'tan, md ENtn Is 5 
yaars otdsr thin Monica. Monica ti 1 2 rtan old 
Haw old it John? 



15 A) 10 
5 B) 3 
J C) 1 

D) 21 

5 C> ! don't know 



SMsras ** your dm mi gM ft* «§* 
cpn*a «aa ftsn bf cams 

># A) o»»% 

W 8) tl 40% 

if a 4i io% 
w o> aiao% 
* Ci si* too* 



wnti i wn m iwidffl io snsws* tt» fcww 
rorscar* Mart only on*. 

9f 8j s 

i f> I^W&t <ton# tor r**«tfn no! M?td 



I . # a 1 5. Vattrto and David ptay ad a gamo of cards. At mo 
and of in a gama, Vararis's scors was 31 45 and 
Q*vW* was 57?$. Whit is lha tffffaronca In thoir 
scorts? 

To aolvo this problom using a calculator, which 
buttons would you pross? 



* 


*> 


D 000® 


CD 0000 0 


9 


8) 


19 0000 


CD 00000 


XS 


C) 


© 09 QUI IS 


CD 00000 


9 


OJ 


0 0000 


ED ©11)000 


IS 


E> 


1 don't know 





i.# a if 



Each paga In a scrapbook can hold 8 basabaii 
cards. How man? p9^9t ara n99M to hold SO 
basabaii cards? 

J 7 A) 7 
?0 9) 52 

m cj a 

JJ D) 55 

J J €> t don't know. 



Etftmti* «*#t p*«c«fi*9f of ma 


mo 


CM wfcafet* fdu l«ug* or r#«f**0 m 9 


•Wwn ko you c*m Mpn^iiim 








m 


f% «My OAS. 


# AJ 010% 


J At 


S MS 4W» l» • pr*4swi f •#* 


U ft) ti-«0% 


it e* 


• »•• Sifw 6ifi*g «noe# ft w 


is a 4»-6o% 


9 CI 


I***! Stent** M| y*W 


IS Of 51-80% 


t Of 


t «A* bt 0D*t In s ftiOMQUffli fit* 


a €» s»«ioo% 


J £! 


S Mf not os (tent to* uttm np# Wtt£ 



erJc 



i . * a 18 On ths firs! day Joa road oas paga of a book, on 
tha sscotd day ha road 2 paga*. on ths third day 
ha raad 4 pagss, and on tha fourth day ha rasd 7 
pagas. « Jos <-ontfnt»ad to road tha booh following 
this pattarn. how many pagas did ha raad on tha 
sixth day? 

f A) 32 

9 B) 31 

-U C) 13 

J< D) 15 



n E) f don't know. 





Eu»n»}t offt#miot of Ss 


mOCSM ttOSMf jtw MugN w «s«iswsd an 




1 hissros to ypur ctm «at gfl «ft Iff* 


■sifcsisscs nssdsd is swsww Urn asm es«sO>t 




eowto o»»w thin br cnai«f 


onty bm. 


IS 


A| 0-30% 


» <4 8»si4bn»te»p»«tmsd*Qfr*sr 


/J 


oi 


y* 5 a«osdsns^mno»sstftotfyow 




€| Sf • S0% 


f Q ft»«asdbnsittvOfeiyt«r. 


t9 


OJ 5<S0% 


f 0$ a«40sdbnskiSf«teOHSfSytw 


r 


E) Of • 100% 


f E| iNtfnMOttfpfwlwftmnsnofHtfontrf 



1 # c Whan yov covnt by 7 4 s, starting with 0. which ona 
of \h9t$ nvm^9t% would you not say? 

5 A) 14 
4 B) 21 
22 C) 34 
9 0) 42 
/ 4 B) I don'f know. 

J . 4 C 9 50 * 30- 40D0.SO 

I J A) 50 ♦ 80.4000 

2 7 B) 50 * 4000 . 50 

9 C) 80* 4000 . 50 

±C OJ 4000 * 80 . SO 



il E) f don't know. 





Eimm vrtisi pMtsrtjos »i 




totter whim* f«i i^om ty ftM#««dm« 




t^^tt M your «Mi s«i tsm 




wawwa AMdsd »o anfMSf tfa# *$m eo«sci^* 








Utrk onty on. 




*I 0 30% 




*} a«s#*n|ltip^HDMStnMlySV. 


J< 


fil If <o% 






Jl 


Q St*SD% 








o> ai^so% 


f 


D| S^b«ikmslnsMM4Mnly«w 


;# 


El Sf 100% 




€| *«*f netMOmttrrtttafttnoti**}**** 




I t c M. Subtract: 5609 
-2130 

12 A} 9969 

4 81 W2 

|J C) 9979 

If p) 9492 

7 6} f tfoitt know. 
1.4 C 12. Smith's department store wanted to buy 4596 
pelts of Joan* Item Hit factory. The factory bad 
already made 2799. How many more do they need 
lo ro*k© let Smitfe's* 

To iOtvo Uils problem you would 



7/ 


A) 


odd. 


JU 


BJ 


subtract. 


7 


CJ 


multiply. 


f 


DJ 


#Wde. 


3 


E) 


1 don't knew. 



l.i c 19. Mart's garden hit 94 rows cl cabbages, thara 
ara 5? cabfcegei m eech row. Whleh of fha 
following gives the bast way lo estimate how many 
cibbspai thara ara to att? 
J A} 100 i 50 • 5000 

79 B) 99 i 50 • 4000 

U C) 90 i 00 • 4900 

7 O) 90x90*5400 

J5 C) I don't know. 
i.# c i«. Brende had 956 pennies. Before taking tham to 
the bank, sha put as many of tham as sha could 
Into rolls. Sha put 50 pennies Into aach ion. How 
many pewnlst wars not put Into tolls? 



J 7 8) 7 

77 C) 90S 

4 D) 409 

9 £) I don't know. 



2n< 



liSSSS wSS pSSSiSet oie* ' 
iwowti St row ctos pw w» * 
awtaw eewi men by ctact . 

1$ O.JO% 

rt 9) ti^p% 

MQ 4f~S0% 
74 09 St- 40% 

» t) at -iao% 



E35S «fS!S foil tawB^i w *t «w»«d m« 
^■»ai wa SP i n>tdadtsani<»wawa»wtpii>tP»t 
Mats ei*y one. 

7 A| t wtjdP* tot printout iefcooir** 

O Of a«»dmaVfinaarfiMtwoiyw. 

71 O kwObtdMWWiwftfty**. 

is C| t *o ******* ******* yt* 

J t) i •« no* b* db*t ** r*t itftd hm 



ERLC 



l . 4 c IS. John Is 4 yaart eWer than EHan. and Elian la f I 
yaara yoyoptf then Monica, Monica la 12 yaari 
old. How old Is John? 

Afl A) 5 

4 8) 27 

74 C) 15 

7 O) 19 

4 E) I don't knew. 



1.4 c 1$. What two nvmbtrt ara missing In this pattern? 
96.48.24, ,3 



13 


A> 


II. 1 


JO 


BJ 


1«.7 


Jf 


C) 




16 


0) 


12.1 


II 


E) 


1 den't knew. 



1.4 c IS. I counted 4* wheel* on Hie vehicle* In the peiktng 
lot oi lha Fairbanks golf count. The only vehicle* 
in tha parking lot wtra cars wish 4 whaals and golf 
cans with 9 whaals. How many pen cans and how 
many cars could have been parked thara? 



n 


A) 


10 goU carts and 2 cars 


JJ 


B) 


2 golf carts and 10 cars 


13 


C) 


6 golf cant and 6 cars 


X5 


D) 


4 galf carts and 6 cars 


77 


E> 


1 don't Know. 



2 ~) •) 



I. f 0 s. Which ptetuto lltesttato § tho numfcor t onionco 
9a»»i#S*S? 




I J E) Idontknow. 

!♦* © 9. In 4 1 7 » 29. Iho numtof 29 U callod 

ii A) tho product. 

U B) iho factor, 

/f C> 11*0 turn. 

S3 D) tho quotient 

$ E) idontknow. 



f,# ©11, Find tho ium: 3193 





A) 


13100 


22 


B) 


12741 


7 


C) 


12931 


9 


0) 


13741 


ff 


E) 


f don't know 



1.4 0 12. Multiply: 96 i 100 « 

J A} 96 

13 B) 960 

4J C) 9900 

19 D) 96000 

> E) I don't know. 

1.4 0 13 MwWpty: 576 i0» 

20 A) 579 
i B} 1 
4 C) 5760 

21 0) 0 

J E) I don't know 

i f 0 14. Don hid 125 hockoy cordi. A| rtcosi. ho got 

oomo moro. Whon ho counlod iho card* of Hmeh. 
ho hod 189. How many did ho got ot rocoss? 

9 A) 305 

n B) 55 

43 C) 59 

4 D) 205 

5 E) I don't know. 

J 4 0 15 Tho Grodo 4 cfoss mado 240 p*ocof of fudgo for o 
candy solo, Tnoy pockod 6 pfocto In oach bog. 
How many Pagi d*d thoy nood? 



7> 


A) 


50 


4 


B> 


4 


n 


C) 


24 




D) 


40 



J 5 E) I don't know 

2«l» 



1 . 4 Oft. Round a ac* number to tha ftHrt it 1 00. than 
astimata tha dlttaranca. 

4736-2570.Q 



JS 


A) 


2200 


IS 


B) 


2000 


ZI 


C) 


2100 


If 


0) 


2170 


25 


E) 


i don't know 



j . # p 18. Kftw and Bob oft paying o gamo. Tha objact of 
fha gama It to gat tha highoi t point iota*. TNi 
chart ahow$ how many pofnti thoy aach scorad in 
tha Ural four rounds. Who Is ahaad and by how 
many points? 





5 


Ptay©# 


Krla 


Bob 




■i» 


too ' 




435 


i2S 


I Round 3 I 150 


loo 




> So 




Rounds ! 




Toal I 





1 0 A) Ky la fa ahaad by 1 75 points. 
21 B) Bob is ahaad by 100 points. 
J J C) Kyta Is ahaad by 25 points. 

11 D) Bob Is ahaad by 25 points. 



2 til 



• 




f don't know. 


6 lantbs 


• 




#l 


A) 


6 0 


JJ 


B) 


OS 


6 


c> 


o.oe 






0 008 


$ 




t don't know. 



ERIC 



1 . 5 a 2 1 . Which darimal traction raprasants tha shadad pan 
ol this flgura? 



is 


A) 


7 


U 


8) 


0.07 


26 


C) 


0.7 


IS 


01 


7.100 


13 


E) 


1 don't know. 




































































































































































it***!**; 




Mot* whom* you laugfct or mt 


ftuOSflffl it 


yaw dais ws pai pit a#fR 




COOfCf oS^ 


k man Or ekanca 


ooufcoyf Mst onty ana. 


J? Aj 0 




1 At 1 was (toot In spavtovt schoe* rav. 


17 B* 21 


* fp% 


H 8) Swat dent oVSnaMtcHeotrssf 


li C» 41 


-10% 


» Q Iwabadont ^NfWf 


J* 0) SI 


• 60% 


ir 0) i^aooonasissMbtoajianrytaf 


II €) SI 


-100% 


1 O IvflnotQf (tons forwifont nor »p«JK+<« 



j . 5 a 22. Choosa fha opan numbs/ ssnttnca which would 
halp you lolva tha following probtam. 

Tim aatimatod ha would naad 5,5 L of pop lor a 
party. Hs atraady had 2.5 L. Including Tim. 10 
childran wara going to ba a! tha party. How much 
mora pop did ha naad? 



li 


A) 


».» -».$•□ 


a 


B) 


10 -!.»•□ 


j* 


C) 


2.5 *5,5.Q 


7 


OJ 


10 - 2.5-Q 


19 


E) 


1 don't know. 



1.3 ^23 Mrs Smith had 94. to m ol ribbon In har florist 
shop. Atta* computing all har ordars, sha had 
tisad 2485 m of ribbon. How much ribbon did 
Mrs Smith na*a tail' 



li 


A) 


60 25 m 


J 4 


B) 


69 35 m 


it 


C) 


70.25 m 


13 


D) 


70 75 m 


3 4 


£) 


f don'l know 



Oil ) 



5 » 19. What It action o! tho plctvro It shadad7 



J* 


A) 


©.03 


SI 


B) 


8.3 


5 


C) 


0.7 


J« 


D) 


5.0 


f 


EJ 


1 don't knew. 




S B 21. Christina and Juha wara compatfnp In a 

fymflttties mtit, Christina scorad 9.6$ on tha 
balanca baam. The dJftsranca batwaan tha girts* 
acsras wis 0.17. Whit waa Julia's teora If ana 
aeorod mora points than Chrlsifna7 



J5 


A) 


Ml 


1 


B) 


B.52 


If 


C) 


9.77 


14 


D) 


8.82 



15 S) I don't know. 



fs*mat#«9i«pt**iaotoltf* 




moms to yayf data nupit Dm itn 


nmnatnaSca naadad is saswst ths tstn owracoy? 


aansd aOwr a*an by chares* 


Hal amy ana. 


» A§ 9-10% 


I A} a«s»**atoa*mfo»flcfcooiyMr. 


ji at at-4o% 


si S9 i«aidantafl!ftsf!Htcaooiy««f. 


if cj at-ao% 




r# oi at-ao% 


» 0} awwataasainawtoaa^twiyaar 


» E) at -ioo% 


1 E) a«tifwib*dmtorrtSMftif*tlsr#6hSf* 



$ B 29. 

A) 
I 



Whloh of tha following diagrams raprasants 
dotfmai bafwsan 9.29 and 0.957 



AOftXV 

3 a a * * 



8) 
t 



















a 




















* 




















a 




















a 








































* 







M1MII1H1 



is** v via sob 
savtttf **aaa 

IHIIBRVIII 
MMHillllll 

MJ t« t>9 

*t**ttci«*oo 



14 



mm 












»*«ao 















20 E) S don't know. 



Et*a*to«&ws**c«f«ss9giNis 
■USPS) * your dots ON *** • 
saute* saw f*s« fey ctwst. 

#? A) 0.JW 
19 8) 9t»4Q% 
it C| *f-0D% 

1/9 s«-ao% 
* €> at -ioo% 



tadcsfr row aught of tn — wa ita 

i«t»wwstas nat d a a to w»— i Sit Swnsor xa»T 
H** only Ofli 

I At ft wdmtoapr^touaacteoif** 

J/ B) a»»dbft»a^not»tcnpolyw 

*/ Q S<Nibsabnitwaramyaar. 

** Of B*W**dOf»tosavfcf*9«tty*» 

* E) * «Mre*b» (ton* let *t*on* not tosdtor* 



1.5 c 20 Whs! placa viius dost tho 9 in 0 29 raprasant? 



42 


A) 


Onaa 


24 


B) 


Taniha 


22 


C) 


Hundradtha 


a 


DJ 


Thousandths 


9 


E) 


1 don't know. 



EttmasaiBitiipBJtftj«*eftai<bt 
sfcfeftt Si your elm «* pti **» torn 
oontd otfwr man fey cftanc* 

jt A} e-»% 

is Bj st-«o% 

it a at-ao% 

i' D) at -to* 

10 i) ai *ioo% 



ay oaqaa wi tdaa is awawsf aw Hm conscaftj? 
Mats only anSb 

„ A) Bttaasaaia pia^ D sa a dap t yaar. 

a 9) s«tt*nsd*na0feKhooiytar. 

ii c? a«aaa*n»i*ws*irssf. 

if Dj s**bsd»natoaMbtf**W]Faar. 

f O SwianeiOaaanaiDrfaatantiiei Htodnaa 



i.s c 22. What mimbsr Is raprasantad by point Y on tho 
numbor lino? 



I t l I i i- t -i t i i ■ i a t t 
0 1 



i I I t 
2 



5 


A) 


1.3 


ZX 


B) 


0.9 


5 


C) 


0.3 


10 




0.01 


9 


E) 


1 don't know. 



EfNim«hiiporcsr««o»oittw ™ 
ifetftnts to yew cfc» ^ gtt Otfi tarn 
aooact «har man ty onjnct. 



/> A} 
If 9) 
O 

* Cr 



0-10% 
Sf *40% 
4t-S0% 

ai-ao% 

at -ioo% 



Mcat»8Hisa3sryaat«ohiario«4tw*om« 
mwym ia o i saadaa ioanjwsftfcaaaitKowacayT 
ataia §*&f sits. 



s A) 9*a»4>naiia p^ 9j w atf(DBtytar. 

w 9) OwiiitontAfl^MiacftoafYasr. 

Jf q Iil6idmt««f«)fir. 

10 ot a^iNoanainaa^ftaqo— yaar. 

1 IftllftBtSsfenttorftSfOflinMll 



tSfdnat 



J . 5 c 23. In a raUy raco. Oan'a tlma waa 4 9 aaeonda. 

Gary's tfmo was 6 5 aaeonda. and Jim' a was 5 45 
saoond*. What waa Ihalr totaltlma7 



27 


A) 


9.49 aaeonda 


2€ 


B) 


14.55 aaeonda 


$ 


C) 


15.5 aaeonda 


21 


D) 


15.55 aacondi 



9 E) f don't know * ^ t> ' 



J.$ O 20. 0.40 Is Iha tarns a* 



J 


A) 


tour. 


JJ 


B) 


tour tantbs. 




C) 


fou? hundredths, 


34 


D) 


forty Itniht. 


5 


E) 


1 don't know. 



1.5 0 22. Add: 0 6 

0.1 
Iflj 



4 


A) 0 023 


44 


B) 0.23 


21 


C) 2.3 


10 


0) 23 


J 


E) f don't know. 



1 . 3 0 23. Andy wantad to buy torn* null for hit racass snack. 

Walnuts, hit lavovrifs, con $2.32 for 100 9. Paanuts 
coal ft. SO for 100 0, and almonds con ft 75 for too 9 
For tOO 0 of nuts, How much mora would tha walnuts 
cost than fha paanuts? 



9 


A) 


$0.57 


JL2 


B) 


$0.82 


19 


C) 


11.22 


§ 


0} 


$282 




E) 


t don't know. 



- 

ERIC 



a a 24. is tfia soma as 



31 A) 70,0 

* B) 7,6 

Ji C) 0.76 

21 D) 0.076 

> El I don*! know 



EsEwt 

SMSMftijwjr«|||s 
cowso aww wan ay cMnc*. 

Ji A) 0-20% 
if B} JI *C% 

u ct 4i.«o% 

/# 01" fit . 10%* 
19 I) 69-100% 



awawowSss nssswj 
H*m 



9* 



0 A| S was OWw In spvrioia school y*if 

«J 6) Sw*lO0f»*|fiigW*stCftaofr*W 

If Q awafcfdwwtowstiiyssr. 

it fiy swosadBnstea soss q asw yssr 

1 i| a«*f noia9dWwtQ?f»t$o*isflQf Sort*** 



ff a 2S. What fraction of tha ships* is shadstf 7 

AQIOADOADO 



JO 



4J 



A) 
») 

C) 
0) 



St 

6 

2 
3 

3 
9 

6 

9 



10 f) I don't know 
$ a 26. Which two diagrams show aqvivaiant fractions? 












u 


A) 


A and B 


70 


B} 


C and D 


0 


C) 


B and C 


16 


DJ 


A and D 


11 


E) 


1 don't know. 



•Wtntt Jn you* tf»w •*§ 9*1 tftfi l*m 
owftd want* chsncs. 



if A) 

/* O 
/# D) 



0»% 
71-49% 
41 W% 

•iso% 
St - 100% 



m«fw«wte fwatfttf to an**tr mt a#m nnacay • 
fcittfc «*wy on#, 

1 A) S was dm StStWHtou* school raw 
19 69 S«**4bfladb*tgfN»Kfcopiraar 

it CJ SnWttfdPW ******* 
J fi) I to SSt£MtfW4y*#r 

* ti SwWnotavswisfBffsasaasfwj unoa** 



I.I A 27, Which ttftt f on thlt numbtr tint ftpf t tt ntt Iht 
friction thtt It j§ mort thta ^ t 



to 



« 

To 



$ A) A 

If B) 8 

ii C) C 

J7 D) D 



70 £} I don't know. 



J . 6 a 24. Which ont of Iht toilowlny ptelurts rtpftitnfs tnt 
fftdlon x 7 



* A) 



If 




^ CJ 
ZQ D) 



I E) I don't know. 



SSZS £55555! rou of f555£55 55 

ratltmtBt n*#d^tf ftp tnfnrff tNt S*fn 
O PWtct yT M§f% only tnt. 

u 9 t«MdDn«MnoMtctiooifMf 

if q I«*b»d0«wtttrft6yt«r 

J DJ t«4ffetdO»Wftftttl*4»atf4i«riJr 

I E| 9wtf*o§frt4bn»fefv»»iaA«n0tHft«**f>« 



E5S55 3KS pSciStlttoi S3 
fiDotcitftw tfttaorcfcmct 



f A) 

it m 



010% 
11*40% 
41-10% 
41 •«% 
tl-100% 



2f.7 



ERIC 



j . s s 25 Andrta dtHvtrtd j of htf ptrty Invirttfont by 
hand. Thin iht had 8 lift to molt. How many 
Invitations did iht dtttvtf by hind? 

7* A) 5 

ft B) 10 

2£ C) 15 

9 DJ 20 

70 E) I don't know 



fciwntti *fttl p*ctf*af« of A* 




kt*C^v*«t^^l4vQ*Of r*4t«*0*« 


VUtipti to »w C»m ww tti iMt Itm 




0U0W4V4ct 4Jt4jd4dtt VMMtftttttftflOfttCJ^ 


GCffCf 09*4* tWtn by chanct. 




Htf* turf tat* 


»4 AJ 0 30% 






71 6) *t.40% 




77 $ lw«sdDotdwtnoiNttet)ooi T tv 


IJ O 41 ♦ 80% 




jj q •«fftwdon*tttrtt» r ttf 


» D) 51 $0% 




j« 01 l«4tbtomiitmbMqMfliyttf. 


7 t| 81- 100% 




7 €j l«Mn9i&tdmtorrtiteninDilD^^t 



j . 6 c 25 Which ont of tht following group* of doll It ont • 
htJJ fj) khsdad? 



JO A) 
JLZ B) 
71 C) 



4J O 

OO 



pfoj 



to 



7 D) {0 4JUDI 

f £) I don't know 

7.6 c 27 Thrtt lint t art rtltltd ts followt: 
Lint X It twlct t« long ts lint V. 
tint Z If I it long ts ilnt Y. 

Which lint 1$ Iht shorttsl? 



9 


A) 


X 


20 


B) 


y 


U 


C) 


2 


IS 


D) 


Thtrt It no shorttit Hnt 


10 


E> 


1 don't know. 



2f.b 



I 9 M. Hi Iba fraction j tha numbtr on tba bottom 



ii mo 








A) 


dlvfdand. 


20 


8) 


numarafor. 


f 


C) 


multiplicand. 




0) 


da nominator. 


I* 


E) 


1 don't know. 



o 27. Tom hat a collodion of tor can. Ha hat $ bfut 

©nas. 7 graan onas. and 3 rad onas What fraction 
of Ma collactlon It groan? 



7 



2J C) 
5 DJ 



7 

5 



T 



f E) » don't know. 



Etsmtta 35 pttttflttoa 3 5a 
■Mm m yew dna «* a** **• *#« 
cpntct oJKa* than fcy cfta/va 



if 0) 

* f I 



010% 

lf-40% 
<1 . a©% 
at sp% 
•t too* 



wftatftw ten laugh! w itmwitf tnt 
majhamajci n fOtd to ana* a* ma tim t»ntt?V 
MM only on* 

/ Af I mt% <tona a pr*Xxa ic^oo^ y*# 

9$ ft) I w*t ftp* Airing 0*t fcftootytir 

)9 O %*mt* dorm to** *** y** 

i# 0| t**btd»* In 

J €) 1 #** ftti b* doo» to* *aa*oft* no* tts«d ttara 



2. i a ?9 Barbara la 90**9 lo mafca a pedograph using too 
Information shown baiow. Sba ia going to usa/tha 
book symbol to maka bar grip*. 



BOOCMBiP 



Allan 

Bav 

Carl 

Donna 

Frank 

Goorgo 

Susan 



40 

15 
20 
35 
60 
15 
05 



A raaaonabla nurobar of books for aach symbol to 
rapraiam Is 



9 A) 
ZS B) 
22 C) 



1 

10 
20 



J T D) 100 

2« E) t don't know. 



Esfcmara w*a! pafcamaga of tha" 
§ trip** to fCU* dm ml pat 0*f I 
oomoo^r mono? chmci 

)t A| 0-29% 

77 B) St -40% 

"** Q 41 so% 

i j c* at>ao% 

5 I) St -100% 



Mem I***** ycviauQN o* ta*a»*6f&a 
raftamsscs nssotd to mr lha swn eottacfff * 
iflarti only ona* 

tf A) Swtadbna toapnntout aeftooiy** 

« 0) Swat«yitSMw«M»sdieoi]rs#r 

If Q SaASadmtajirSSjytar. 

14 Dt *«ab*dm*a**44a*r«ya»r 

• C) l«4Sf«iaadDna^rf»aioflsnoisas0ntft 



M c2l. If tha symbol B8EJ Is vsad to ropraaant 100 
trucks on a chart, than tha symbols 




would f9pt§i%n\ 



38 A) 3j irucks. 

4 BJ 35 irucks 

4 C) 300 trucks 

JL2 0) 350 trucks. 



5 El I don't know. 



Et*55 5*5 pajcamaoa of Tha """"" 
MixJkw» in you* cUt* w4 an tfwa Sam 
«h++c1 0*ia# than by th**ca 



i« at 
14 cj 



0*N% 
21 -40% 
41-80% 
Sf -S9% 

aitoo% 



RES* tthatnw taughi ot mSSmS^S 
mathiwai ca waad S d to awa» a * tha f»<pfya*«v i 
start ontf on*. 



S A> 

si at 
* or 

i €1 



S mm dorm * a pra%tx« acftoot yaa/ 

a w ^a n adb riw a aiaacftowytw. 

*«*b*dafvi»tts*)r*ar. 

S «4S ba dww H a auOaaqvw* roar 

S art i«« ba tfona lef ratam no* HHd hart 



J,J o ?f . LtsNa't ttsl sco?ss w#rt: 



ArtthmtilC 
Spotting 
Scionca 
Rtadinp 



tS 

15 
17 
19 



AJ 

7 



Which graph shows LtiMi i rasvlts? 

ft- BJ 

£3 



hit 



test 
son 



*i r 

I? ^ 
13 



C) 

7 



fiDCRE 



*' r 
it t. 

t* 



TfSl 



Tt r 

17 
1* 



10 E) Idon'lfcnow 

7.7 A 28 Tha following Information shows lha nymbir ot 
cars sold during • four day pariod 



Monday ■ Hit ■ 


f Iff 


Tuasday 'HM 


if 


Wadnatday HH 


til 


Thursday ■ MM 





On which day was • Iota* of 7 cart so W? 



? 


A) 


Monday 


2A 


9) 


Tvtsday 


10 


C) 


Warinasday 


4 


0) 


Thursday 




E) 


1 don't know 



271 



9 

ERIC 



iimim tofeat p*t*maat at 




Infect}* yen t»4Qfci o* t^+tm+a m» 








oomw oma* ma* *r cnancs 




U*tk Only 91 


na. 


1 A) 010% 


u 


A) Swfttdb* 


tiaaawMaBawAaatyaaf 


* ft) 1* 40% 


«« 


Of MmttOor 


» dwJna iO>oo* jrt a» 


## c* at it% 


if 


q a«vaad 


ona mar vm iaa 


ii t9 tt.so% 


# 


0) iwsaad 


anaina atibasqwani rta» 


n £i at -iao% 


i 


If a w9 aal ba dona to wim nof tuad Mir 



7 7 a 30. Tha Msi baiow shows tho Information JaMea 
cotttcttd about lha months in which ttto 27 
ttudanu In htr class had tho If birthdays. Which of 
tho following qutstions can Janlct ana war using 
tho Information tfi this list? 



July 


Aug. 


Sop). 


Oct 


May 


Fob. 


Juno 


Apr. 


DOC. 


Sapt 




Aug 


Oct 


Jvna 


Apr. 


Doe. 


Sapt. 




J una 


Apr. 


Doc 


Sapt. 


Hov 




May 


Fob 


Jan 


Jimt 


Jan 





1 5 A) Who Is tho oldost f ludtnt In har 
eta st? 

J 0 B) Mow many studants art 10 yaars 

Old? 

n C) Who has a birthday In Fabruary? 

JJ 0) Wora mora studams in Janlct's 
class born fn January or in Jvna? 



24 €) ) don't know. 





ffttmmwhiipattafftaotoitnt 






MMMUnyfivctatf tntoatMBm 


m«h»msflcs waadsd ta anawat an aa— 




flora* o**»f Stat by c*#nc# 


cMttOfT Mark amy aaa. 


If 


#M 010% 


# A) twtsdbnsfcafwMottf tenooiraa' 


#1 


ft) tl-#0% 


O a»asdonaabiin90i«wj«oatyaar 


JJ 


ci 4t*eo% 


t# CJ a wat*o*v 


// 


0) tt -ao% 


j< D) s *o b# ow* *> • »ut**fe*« r**> 


? 


t) 81100% 


jj t) a vis iv* batons to* rtatonf not two nan? 



2.2 a 27 Who worhod a total of S hours on Day 4? 

Working Hours 





Day f 


Day 2 


Day3 


Day 4 


Dty 5 


Mr* A 


S 


5 


7 


ft 


S 


Mr B 


5 


a 


7 


S 


S 


Ms C 


7 


s 


S 


7 


t 


MtssO 


6 


s 


* 





J A) MtasD 

9 B) Ms C 

C> Mr 8 

J D) Mrs A 



6 E| I don't kn&* 



* * 21. To rait t monay tor now uniforms, a battbaH ttam 
wii ittlln« raffle tlckati. How man? tlc*0H did 
tho teem mH tit tho Rfit wt ok? 



Ticket Sales (First Week) 




M 

J/ A) 60 
I* B) 32 
AS C) 30 

« 0) 28 

J« E) I don't know. 



W 



WW to )W tim «tf on MS I 
CDffKl CO* ftt* 

f A| 0-tt% 
II ^ ft -40% 
CJ «1-0P% 

II 1} ft -TO* 



Hw k anty 



# A) lwo»fef»fc»»p**fevitrf«olyt* 
/# Q iwottomi^wiyw. 



7 C 22. Ptf wot fatting Ills modal plant. Hit Mtndf 
eutitod How long it would sit? in m t ofr. Th# 
piano tiayad yp for 17 minuttt. Who puattad 
cloatst to tho corroct tiroa? 



FBght Time Guesses In Minutes 



Susan 
















1 








Bob 
























Carol 
























Stovon 

























0 2 



» » 10 12 I* 1( )8 20 22 



3 





A) 


Carol 


J* 


8) 


Sunn 


6 


C) 


Bob 




D) 


Sitvtn 


5 


S] 


1 don't knew 



o 21. Which two months hod fht tamo avtraga 
Umptntvfo? 



Average Monthly Temperature- Vancouver 




























































































































J 


F M A M J J 


A S O N D 



Months 





A) 


January and Dacombar 


20 


B) 


Fabwary and Novambar 


5 


C) 


March and April 


ii 


0) 


May and Stpitmbtr 


il 


E) 


1 don't know. 



EMMnttt what paramo* plft* 



if 0) 



020% 
21-40% 
41 00% 
ft • 30% 
tf • 1 00% 



tndc aHwhtfr f yew tophi* f*»r»aft» 
MihMMOEa nttOMf to mpww tts ttw 
ootvtctff 2 Matt only 4 



* A| a««tdwwtoipPt«tei»MiiMi«tv 

91 $ IwodDWtUinpNiMootrw 

// €9 t«e*adm*s*rMiytar. 

i) Op twflbt dm tot ******* yt* 

I 0 l ^itttbtOww torment not f*M*f*t 



j o 3t. Which ona of tho fotfowlnp Mpmtntt ♦• no! a atdo 
of lha tqvtrt? 



0 


A) 


AB 


t 


B> 


BC 


J 


C) 


CO 


fa 


0) 


BO 


u 


E> 


1 den'l know. 




J. f A 94. How many trlongloi iro * ho*n htrt? 
40 A) 4 



11 8) 9 
3 C) 3 
3 D) 8 




I don't 
Mow. 







*x»cii* **ffftfff rou Mug** o* ft****d * t 


IMM * Mr Cttn wl OM Ott •«» 


0W#Wfl4OCB 9W404d 19 SnOW |K# OVTOCOffSCOp^ 




one* 


ttftffc Wtff Oft*. 


f A} 0*10% 




r A| l«asdbf«teoowtot>iKtetfiFwr 








II Q 41 -W% 




*» Q 8»JtoOW»V3«Jnt» y *V. 


J# 0) ft -00% 




4 0} t **t* in t KJbi«V«r« y#* 


if 8) 41-100% 







M §33. A dog woHtt on • pith thot ft ofwayt 5 m from o 

polo. Which of tfco following coukJ bo • 6 rowing o! 
fho piln? 



- O 



42 0) 



[ 



J 5 E) I don't know. 



tfc>d**« * yout cU»* «a p*s *»m 



29 A) 

/J 0) 

/I Cj 

#9 01 

10 t) 



0*0% 
ft <0% 
41 -10% 
ft. 00% 
Of • 100% 



tntfutt ww*** rev ituo** <* <»*»4wtd m» 

cmcftr? MftA oftJf em*. 

I A) ftwftsdDfffttoiptvteiicnoolyMr 
Jtf 0) i«9»<to(WAji*9fntftKftoetyMf 

ii Ei iwanoil»Obntto« rtssoni not into *trt 




j a 31 . Tno solid flguro inown !n this drawing li ctUtd • 



Ai A) cono. 

5 8) eyllndor. 

2 C) pHtm. 

3 D) tphoro. 

2 E) IdonMknow. 




tmot*** m dm «*tgff m* torn 
cot r*ci ofttf m#* by chtac* 



10 A> 

JJ C) 
D| 



31-40% 
41-00% 
It >00% 
II • f00% 



g ggwy »>w4dtdtofiw»trtW»0»w 
w*fct%? Nwfc only ww. 

II 44 Ivtfddmtoaprwtouitchoof ytv 

44 t) 8«o»dW»A*lnofN40cfw«ly«a*. 

14 Q I wot**** tear fWyt*. 

$ Q Iw<lb«0o*atoafubt*gu4i*y*4*. 

7 £) l««nB)Ntfmiorv»nonf nBtetdt 



3 4 32. Which figyro hot six focos? 



&2 A) 



3 B} 




3 D) 




3 E) I don'f know. 



cor r en om* m*j> o» tfc*** t 



;/ cj 
if t 



0- J0% 
?t-<0% 
41 40% 

e«-oo% 

SI • 100% 



mitfwnrtBS no«OOtf v Pvwff W» Otw 
CV»«C%t M»r« onty on*. 



T i oj 

14 C| 



• «bn4 in o pnMom achoei ftv 

i «• b# 4ww iww rtw 

i w» Oo oont in • 4V0to»wf rw 

t «M nol bf 4to«4 ter fOMOnt n« Httrf H4«t 



3.3 * 33. How many vtrffctt 00 M lnt| ttfluro hivt? 



£1 



2> 



JJ A) 

21 B) 

11 C) 

U D) 



3 
5 

9 



I E) I don ! know. 



MWa *» you ttaaa aw mi iki 
«D*acs ay cftanca . 

71 A) 020% 

If $ 99.40% 

*J C* 41*90% 

it 09 91-00% 

IS || 99-100% 



m whta^u tt naad ad lo ont»af ifta aamso*»acfo* 
Mark OfHf out. 

f A) t«rert**toapr*vte»fcfaoo*yt»* 
if 9} 1 was dbna dUdnp fftfa icboof y»* . 
It O 9a*Oo0D*a«a*arWi >W. 

< E| l**lnoipao\TOlo#faaioft»nof lartdfctft 



1. J 0 32. Wn»cn O! th999 Nflura I c»n *9 CUl Ou i ifld toldod !o 
maHo • pyramid? 



1 , 
<U> 

V 



C) 



0) 



' <:z> 1 c : 



ERIC 



* E) t don't know. 



i r 



Ewnatt wHas parcariaa* oi 

i 9) ytt* CttM «M Oft W» I 



if ft} 

fl CJ 
14 D} 

l# £1 



0-20% 
11 40% 
49-90% 
9«99% 
91- 100% 



mmwrta a— di d w ***** Qtfi Mam 
coffcffy? Haft only ona. 

5 A) I w»i dona In a pravtoua athooi ynt 

Jt Of I **• do** Cfcrftng TN» ftcnoo* y *** 

il P ft«afra**»tai*0*yta? 

tt D) 9 in ba dana m a awOaaoj aaf i yaw 

§ {) 9wttnafoad0fW*af faaaanaaoiHtadHaft 



J.J c 3 1 . A tow con It 9fc9p9d mo I! ttka i 



1J 


A) 


OphOfO. 


7 


B) 


eu*o. 




C) 


cy«nd9f. 


5 


0} 


COflt. 




E) 


f doni know. 



J ) c 34 Whtcn ono of !h9to figuroa oonnol bo *oW9d to 
maka ■ cuba? 



9 AJ 



n B) 



16 C) 



AJ 0) 



rfh 

a 



6 E) I don't know, 

} . 4 How many p!oc9t iha tamo 4ix9 99 A 9fO naodod 

to covar 8? 



20 A) 4 

1J B) 5 

U C) 0 

JO D) 7 

tf E) I don*! know. 



A VI 



« c 33. Which on* »i thata flf avlngi wat mads by 
drawing a Ugura and than sliding H? 



71 A) 



11 B) 



PI 
P P 

pP 



14 E) I don't know. 



I*d»f*stoya*cifs»wi49«a*l 

OmClatf»«f8l«ftby thttft. 

1* A} 0-10% 
II 93 tt-40% 
11 q 41-80% 

ii a n to% 

II f| 81- 100% 



— E3S5 3355 you Suqm of iSS^tS 55 

Iter* aaly o«*v 
1 A) I wst db*w to B pwtout scn&o* y*» 

10 C) aw8badpfwl»f»9v.y44r. 
If 0| ft *<» t» dor» In $ ******* ytr 
* E) latitat* dm to ft**o*snoi!ft«s 



4 C If. Flgtiioa Hist art tho ami sfio and ahapa ara 
eongruant ftf yrtt. Which of tha following 
flgui at tro eongruant? 



Cr 



LT 



B 



3 


A) 


A and 8 


AX 


B) 


A and D 


7 


C) 


C and D 


5 


D) 


8 and C 


JO 


E) 


1 don't know. 



Eft*m*s« wtal POK«f*tgi d Ifti 
■ftj flo * — Hi ycyr c*»M ««ty»»H ftam 
Domcl otftw B*an by came* 

If A) 0-10% 

i« 8} tf-40% 

11 C] 41-10% 

U 0| Of 10% 

11 I) 01 - *00% 



Mart only out. 

1 A) 
II 8} 
If a 

II 0| 



ft «tt ft* t art*** tcfcoot ft* 
1 **» dm during tH ftchoat yt*r 

a »ai oa dm ttt* am yaar. 

t «rfi ba dm a tttfctaotftr* yat» 

I w*t *oi of dm to* *aatm net tuad 



j. 4 o3$ Which offhaaa diawlnga ihowt a trlangia that hai 
baan mrnad ona-haH turn? 




5 I) t don't know. 



MoiawMwi wjolaugWoirf^rMdiN 
iwjftunafta aaadatf la antvaf tna M» o*t»c»> t 
fctuii only ana. 

1 A) ft wasdmlsaprattajftKhoolyttf 

M Cj awVOaottwIftfaiMyfar. 
il 0) |«afctamtiafttfbfta9*f«yaar. 
1 t) ft «U not ba <to*w to rufom npi 1**5 Mff 



EtftnwiawfctipaittiftaMollba 
m^akiywrdia«agiiniia 
omdoOw (nan ty ehanct 



II A| 

II 8) 

« C> 

it 0) 



0*10% 
H-40% 

4i »ao% 
ai-«o% 
at- too% 



3.$ o 34. tn which ona of tha following ti$vt*$ ta tha Hna a 
Una of tymmolfjr? 



3 A) 




4 BJ 




JO C} 



11 E) I don't know. 



I! D) 



I ftfcmtto wfcft pcfCftrttgi ol Ifift 

Itvtftntt in yv*> tllU ttrfl ptl »WI 
osMKt oihtt 0>*n by c**nr« 

II A) 0 20% 

}1 8) ?1-4C% 

I T CJ 41-40% 

II D) 8«-80% 

II U at - 100% 



•bpnw yog taugfci 5 *a«Sa7SS 
awaawwlGB iwodid lo mum/ Hi* Im e»»«cUr f 

U#|ft «nly #n». 

9 A) I wti don* to « prMM t**oof f««^ 
If 8) ft wftl Om dUrt^O M Khod f#*r 

ii q ft««badbfitiftiwa4iy««. 

14 D) a iMiba dm ina ** ** **** yaat 



os 1 



9 

ERIC 



3.1AM. »»!»»»• polnl (3. 2). Oil tht print 13. 7), and R it Iht 

point (8, 2). Which two of lhaaa polnli £»• ttrthtu •pari? 



II A) 
ii BJ 
• C) 
if D) 
It E) 
J. 7 « 90. 



PtndO 
Oand R 
PandR 



8 

7 
6 
5 
4 

3 
2 

1 

0 



0 1 2 3 4 5 6 ? 
All tha polnii ara tha tama Oittanea apart. 
I dan'l know. 
What ara tht caordinatts el polnl P? 



0 


1 


2 3 4 


±1 


A| 


13. <) 




B> 


(4.3) 


s 


C) 


(5.*) 


5 


D) 


(4.5) 


JJ 


E) 


1 dpn't know. 



5 6 7 8 



ttoOtfltl te |» tilt* wi fftf tN» I 



it aj 
*» o 

it c> 



9*10% 
«1-40% 
<1 .10% 

•I -w% 



tat*** t*t*ih*t you tmigftl «f rt«**td th* 
H»rk »fHf 

j# C) 1 wat*dbr»ta)*f Nt 

• I) • w*i not t» don* to* f**8*rv nof Htttf h$*t 



J 7 t> 33 Whjfgri Iht coofdiniffi ctpolflt P? 



S 

7 
6 
5 
4 

3 
2 
1 
0 

0 1 2 3 4 5 6 7 8 



3 


A) 


115.20) 


21 


B) 


(3.4) 


J 


C) 


(20. 13) 


t 


0) 


(4.8) 


It 


El 


I don't know. 



4.) A 36. Whfti iinll thouttf bt uttti to mtfttwo iht l#n$fh ol 
s ftnct sround t vogttftfctft ftrdtn? 



7 


A) 


milflmttfos 


7 


6> 


ct ntlmotrot 




C) 


ffiftUftS 




0) 


Mtomtlrtf 






t don't know. 













eudtiti m yot* dni w» ftgl mm 








coitrd ftthff tfeftn by 




M»tk oftfy on». 




A) 0-90% 


1 


A) lwttdOf»)n<p*»afe V »»c*K>*r**' 


» 


W ft - «0% 


I* 








1/ 


0 ftw«pttibf»tetti#*y##r 






; 






f) It 380% 


6 


f) ft»ttnoJltt dont to* fmofli not *t*f 



• 30. How many canNmattai art I* ona mat*a? 



1 



f BJ 10 

JU C) 100 

15 D) 1000 

< E) I don't know. 



aonaa omi a** »r chanct . 



f Al 

I? C? 
il o» 



91-4*% 
41*10% 

•i -am 
ai-n»% 



miTtif imiKi naoM0 Id tern 
CMacay? iMt% ooty wn. 

j# A) awa«*fttlftaafMlMa6ftotfy#» 
h m awat4bnadttngf*Kfiooirt*' 

J 0} avabtdonotitaifttoquaffiro* 

1 Ej ■ nan* to don* to* rmmmif^h^ 



I c 39. Balta can Jump $27 cm Mgh . Dana can Jump 5 m 
high. Mow much fclghaF can fialta Jump than 



Dana? 






JL2 


A) 


127 cm 




B) 


022 cm 


ia 


c> 


22 cm 


a 


D) 


532 cm 


J J 


E) 


I don't know. 




i o 36 About how long i$ into Jumbo p^p^f clip? 



17 




5 mm 




B) 


SO mm 


a 


C) 


100 mm 



a D) 150 mm 

4 €) i don't know. 



*. J a 39. Which two flgura* hava tha aama araa? 





V 


V 







P 0 R 



-Lfi 


A» 


P and O hava tna aama araa. 




8) 


0 and hava tha tamo area. 


1J 


C) 


P and R hava tha tamo araa. 


J * 


0) 


Each ahapa hat a dlflarani §99%. 


0 


EJ 


1 don't know. 







macw wftt^tf fomaogtt » m+***4 m* 




ih*?«ii jpowf dm wa gti Wi iwn 


««!wm^Bi notdrt la anmr an aom mac*' 




centa omr mono* cfctnct 


tort ooty oat. 




a) e *o% 


1 A) IwasfentfeapnMMSthooiraof 


// 


fi) 11*40% 


u a* a*a»dontAii*vtftfacfcoatrw. 


/5 


41*80% 


2$ o dm 


71 


Cq 01*99% 


1> 0) iwtf*t*«lr!O0l*t«|»flyOir. 


5 


E) 01 * 100% 


< £) awanotbtaonttofftosoniflotlittoihtit 



4.2 a 3* Tna a*aa ot this poiiopt stamp ia about 
J! AJ 6 cm? 
J* B) Ocm 
t C) 60 cm 
* 0) 60 cm? 
JO E) I don't know. 
# . -? c 35 What It tha correct way to wrlta *6 *$v*f matrai*? 

Ji A) 6 m* 

3J 8) 6 *q. mtra. 

a D) 6 m i. 



' E) t don't knew 





€iHm§i». SffSSSfSSgSoTSi 


!n*)t*t»»im«'fOvt«uoNof f«-^»t 






mioifwiipinafditfioanfwof»ot»mopnt<ff>* 
lt»f% 0**7 om. 








A) 0 10% 


* A) Swtt<ton»totp*viBi»«ftpotrtr 


X 


BJ tl • «0% 


ftwMfefWftjringftftKftMt,** 


J« 


c? 41 eo% 


>* q l«* to aaiyoar. 




01 at -so% 


1# 0» l«ON dbn» In a lt*»*qu*1 f*#r. 


n 


at*t«o% 


# Cj iwiii9tooODf«iQfrMimf«iM«dhfff 




J * 39. What tl tfca arts of tftls inapt In iquart 
cantimttrts? 





A) 


* 


B) 


I« 


C) 


if 


D) 


l< 





7 em' 
12emt 

Ocm* 

S cm* 
I don't know. 




□ 



1 cm2 



tt5*5S SSS pwcwtft* ©TS5 
•MM m jour MM w* pM Mt Mm 
concern* ift*ftferc*«fct 



u A> 

JI 9) 

II Q 

[11 0) 

Ji t) 



0-10% 
tl -40% 

•♦-•0% 

•1-100% 



*tX«i* «*#§** you tug* v f***tw«d mt 

OBOfCty? ***** Ofty 09)9. 

JI S| lwt**oftf tiLtHnQW*$$£*OQ} r tV 

11 O t«4ptdOft»*t»0*ytW. 

IP 0$ 8 oil b* ODftt m • tabttqtffrfll y**i. 

J t) ft w4l ntf b# dD*» 1* rftHO» «W *P*4 ***f 



J D 15. Whit ft Iha volumt of tht flflurt? 



♦ 4 A 38 



Whit unit ihovta bi wstd to maatura Iha capacity 
of a pop can? 



11 


A) 


mt 


Ji 


B) 


0 


T 


C) 


mm 


7t 


0J 


cm 


7 


E) 


f don't know. 



EsSflSS 33 pmwtaot 3 the 

Mm ii your elm Mi pi! Mf I 

JJ A) 0 10% 

i» B) if -49% 

15 0 4f -60% 

J> C* »*•••% 

>t 6) 81 - 100% 



4 A* ft «t»dDottoitpffi4nts«tfooiyw 

is 0) ftwttdwwdwinoNticfcooiy** 

if O lwWb»d*vtew*«r*tr. 

I DJ tw«»04dDfW*iiu0ft*0i*Wty*«r 

1 6) l««n<rtb»aDr*toftM»en»no4l#«h*r| 



4.4 839 Each can of pop holds 340 mL How many 
mnmiirtf of pop art Ultra In a ili-pack* 



19 A) 

7 0) 



3400 mL 
346 ml 



JJ C) 2040 ml 
1 5 D) 1840 ml 



10 E) IdonMknpw. 




4,5 A 40 A ptalt with e COOktM on It wtfghi 31 2 p. Tha 
ptata watpha 7? p. About how much doos ona 
cook!* wafph? 



SJ 


A) 


42 cubic unitt 


5 


A) 


410 p 


$ 


B) 


1 3 cubic unit! 


17 


B> 


240 p 


5 


C) 


2$ cubic vnlii 


Zi 


C) 


40 p 


11 


D) 


55 cubic units 


J* 


DJ 




11 


EJ 


1 den t know. 


if? 




> don't know 



EsEnEt 5S5 pralfiigt 3 53 

******* y«ur cfef* ■*» Qti »*• Mm 
«ttT*d *f*«* fry C*V»C* 

17 A) 0-10% 

IT 0) ft -40% 

If O 41-80% 

1$ D| tf-iO% 

if £> ti • «oo% 



Meat* mkmbm jr©u «*ug* p« t#%*»*tu »t 
m*m*mi0ci r**j#d to *ftt*tr m« fttm u>*tcfV 
U#lk Oft* 

1 A| t w» &*» fa • pr«yfcut idw*^ 

i 3 D} ■ tw tfwi • cut****" f#4< 
1 I) I wt* net bt den* taf rftttoftt IW l«td h^t 



<.5 c 38 A ten ytaf-old boy it likaty to wt tph 



BEST COPY f V . 



5 


A) 


35 p 


2 # 


B| 


75 p 


2i 


C) 


35 kp 


IT 


DJ 


75 kp 




E) 


1 don't know 



% 0 37. What WW Should you uit *fc*n you wtiyh an 
Oppta? 



J 


Al 


ml film* trot 

tin ft f Nfvtf w » 


f 


9) 


canflmttras 


s 


C) 


ml in Hum 




D) 


gram* 


4 




1 don't know. 



4 € 40. Sandy and Las pfayad a gamt ffom 4:25 to 5 00 
How many mfnvftS did thoy ploy? 



ff 


A) 




u 


B) 


« 




C) 


75 


J 


D) 


ts 


J 


EJ 


1 don't know 



7 A 37. Tho lomptfifgrt on o tunny lummi r day would 
most ttkaty bo 



t 


A) 


S» Coltlvi. 


li 


B} 


25* CafsJus 




C| 


55* Calslus. 




0) 


15' Calslus. 


f 




I don't know. 



BMMt Ml ye* KM W» oat I 
<*»KlOWWf\«Obf 



*» A* 

It 01 

J I CI 



9-10* 
tl-40% 

•t-S3% 
•1 ■**©% 



ir355 5555 y5 5ug5 5 ftBSSd 55 
owfocfiyf Hiit only on*. 

ss 0) Sm dens o\j*9 Oft school ysv 

if Q t«*o»dbmfcj*' Aliytor. 

7 09 l«ffDSdc«wfi*siifc»sc**f* (fur 

# Ej I mi not bsdttno tor faaoont not swad* 



* 0 3§. Dorlpno hot 6 coins In har peckst. Tha coins Novo 
• total vahio of 75*, Which of tho following ttsti 
tolls what eotnt Dorlono has In htr pochot? 



4J 


A} 


2 $uartsrs, t dfmo. and 3 nlckots 


4 


B> 


1 quantr, 4 dimas, and f nlckaf 


* 


C) 


2 Quarltft. 2 dimai . and 2 nlcktls 


79 


0) 


2 Quarlora. 2 dlmos. and 5 psnnias 


$ 


E) 


I don't know. 



a 40 About how much dots a hortt waigh? 



* A> 
4i C} 



4 kg 
40 kg 
400 kg 



JO 0) 4000 kg 
i E) I don't know. 



ZSSmwm 3S2 pwtsmao* 3 Ow 

your cfS&SwWooi 0*1 

o**tci ootw or cmnca. 



79 A) 

J2 Ci 

IF D) 



0K% 

it -so* 

Si -100% 



ftnocMt fSS SgS or 
m«fw*Riac«iw**dtoww»wWt *** 
cowocttyr Us* only ens, 

s at i«ttdbnt*spn«QinKtootr«sr 

5S 0} IwSSdWWdWinoiMtlCfWOtfMr 
21 O lw»0»dWW«l*tNiy*sr. 

i/ oj i««o»dff*w*oii*t«auaflivttf 
t () *«t»fwit«oOntfwft*iofWflott«*d* 



r 19. U you tfvidt any nomOtf ascapt 0 by a nympor 
graatar than 2. than tha answar will ba 





A) 


toss than haft of tha original numft. 


24 


B) 


mora than naif of lha original numbar. 


1? 


C) 


a fraction. 


If 


0) 


'mposslbit to p'tdlct. 


21 


E) 


t don't know. 



•Mten to your dm wWgoi ■*» t 
oonse* 0Oa a^n |jy cfwnea. 



sr A) 
is C9 



8-10* 
tt-40% 

4i ao% 



^^^^ jw taMQiaofiaUt^BH 
wrtwnwA* mtdtf to pmi Ottptyn 
emcoyt Mwa only on*. 

I A| I w»*» t»a pr*b)» school ft* 

22 B) i«aidww4MnofiiiacnootvMr 

12 P lnWDOdbrwwlwMyw. 

2# 0| s*atwdcmskiasiftM9iMiyaw 

» E) I^MbSdDfWlWMMnifWllllidhM 



0 f g. How high would a stack of o*s mliffon ptnnfoi 
ba? 



22 


A) 


2m 


22 


B) 


200 m 


1M 


C) 


2 000 m 


} 2 


D) 


20 000 m 


24 




f don't know. 



£3533 pScSSSS 9 SS 
sMwvt i» yevf dm «mSow w» «tm 
OMT«c« eat* m#o e>f c^ncs 



n A| 

2# 8) 

is q 

< ot 

2 II 



O-OT 
*< -40% 
4»-SQ% 
St -B8% 

at. ioo% 



CScais SRSSw 
nwswnMSni iwt 
i*»rt oMy on*. 



ywHSupM or t o tfc» 
i» answar aw ton* omco>t 



2 A) l«wdon»to*prt«toca»efaatr«» 

22 B| S^O^iWOVilrolNSIClWOiyftSr 

ti a i«Wosdon»wiwfW/yow. 

22 09 S«ab4dbn»^iUDS09^tytt# 

29 f ) S««Snol6od0fw <w vsMonsnw Ioosm#s 



APPENDIX F 

Grade 7 Student Achievement Items 



2bU 

269 



GRADE 7 STUDENT ACHIEVEMENT SURVEY 



J A 2. AscJJuf* 1. 1975.lh#p©pgii^©lC6naaiw*i 22589416 
Round Of! 22 $89 416 10 th§ nti?ts! t*n tfwwnd 



5 


A) 


22 MP 000 


f 


B) 


23900000 




C) 


22 no 000 




0) 


22 MO 000 


t 


E) 


1 ffoift know. 



J 12. w** ontoMntfesowino 700 070? 

# A) Mvtn hundrtd ttvtnty 

7 B) wrtn thousand $#v#njy 

li CJ ttvw nvndnrf thou««nd *tvt«fy 

4 D) stvtn mflSon Mvtnty 

J E) f dcml know. 

JJ A) $000 706 

15 0) 8000760 

U C) 8007 080 

J J D) 8070080 

JO E] I dam know. 

I.tc 1. Which Of* oJ th* iafiowlng t| tq^i to Mv*n hun<J/#d miSJon 
•^Ty-mnt Inowwid lour? 

J A) 70089004 

J 8) 70*90004 

2M C) 700099004 

jt D) 700 890 004 

i £) I torn knew 



2 'Ml 



I.I l> 2. Whal fsfhopfecovafeoofth** tail 2345 677 
li A) taunt 
7 B) hundrodthi 
« C) mouten^hf 
AO O) ttn tnoiP^ns 
I E) I dotil know. 

J.; J» t. Subiracl: 2008 







- 189 


? 


A) 


819 




B) 


1181 




C) 


1819 


7 


D) 


2181 


1 


e> 





1.2 MX M^o warn* to mBiJ ptrtjr Invilaliont Jo 35 frtonc*. Erwttopot 
awonif totd to packff* of 15 and con 75* ptrptcfcoi How 
much wf8 tN havt to spend for t wotept»7 



7 


A) 


$150 


it 


B) 


$180 


li 


C) 


$225 


4 


D) 


$270 


3 


E) 


f donl know. 



J.J 4 5. Estimate th» jrodua; 9.765 1 11 134 ■ 2906$ * 8910 



11 


AJ 


3000 


23 


0) 


2000 




C) 


300 


5 


D) 


200 


1 3 


£) 


IdoM kno* 





Indtttt* m*Wh* you tftugN Of f *4tw#0 mi 


tfcrtfrtt *» rew »* C«* »tm 


maftwnaKi MiWtf 19 taw t*w t*m cmcfly * 


CpnfO OtttW ***** bf CfcfK? 


ifeit only on*. 


9 A) 0-70% 


1 A) l-rttdbr*te*pr»«*M*c*QC'<r**' 


19 *»-«D% 


#* 8} ft ^ 00ns <to*n}iN» setoff r*** 


11 CI 41*60% 




J5 0) 61 ■ 60% 


I Of Sitf tadbnst*a*iftMgtft«*yta? 


* F) 81 - teo% 





?.91 



I.J § t. DM69; 491232 



9 A) 23 itmaindtf 7 

2Z &) 27r*t*Mtri7 

* C) 29rtmatnfer27 

4 0) 207rtm»W»M7 

4 EJ ItfonlJiflow. 



t9p*f th§ loan in 36 monSty paymtms o* $1*0. How much 
monoy to mn w«g rtpatt? 





*) 


S 2»6 




JO 


B) 


SMM 




J 


C) 


M71B 




ii 


0) 


SS440 




7 


E} 


Idpnllm 


9*. 



i. 3 0 1. Mufttply: 403 



5 


A) 


24337 


i 


B) 


5S42 


Ml 


C) 


23777 


s 


0} 


2627 


J 


E) 


Idenlknow. 



I.J A 4. Tb#v»\* al3*4{5*2}& 



• 


A> 


as 




8} 


28 


ii 


C) 


3» 




0) 


49 


35 


E) 


1 dOfll know 



21) 



S*j0tf*4 * yfiwr ctnt w* gtf mt» &»m 
cprr«d m*n by cnmct 

9 A| 0 JO* 

II 9) ft* 40% 

/I C? 41-60% 

If tt IMO% 

It C) ft • 100% 



IncteHt »f>*m*> row f juq* o* >««**w*d v>« 
M*f* only on*. 

id o i««twdwwtat*c*sr#» 




Simplify - 




J A) 


10 


47 B) 


20 


u cj 


35 


5 DJ 


108 


« E) 


itionl know. 



J J C 4. Tho grMtf I common tetor of 24 and 30 If 



5 


A) 


2 


2i 




6 


IS 


c> 


120 




D) 


SO 


J 


E) 


1 tfcml know. 



j.jc 6 Wttch fht forming mim^ff t« mt product of two IdtnUca) 
prim* factors? 



If 


A) 


4 


J? 


B) 


6 


11 


C) 


15 


12 


D) 


38 


1} 


E> 


idonl Know. 







*nddl* »h#Htof you Uugflf 9 rf«w»fd l*# 










co*t*ct ©tfwr viifi br thine* 


Itefc Oftty Otn, 




A} 0 JO% 




79 


B) 21 #0% 




/* 


O 4i «r% 


9 O •*« to <fc»» 


»; 


01 o* • oo% 


1 0} *««t» In t u£ft»qu*r*r»t' 


i 7 


€r Of • 100% 


1 C) i«Unp<b«dDn»lo«f*»M>otn(XH^d^#«# 



J.J» % * fca*aa Wandy 8 mintfa* te njn ***** tna m*as$ ttatk ft 
lakaaPtf 8ft*iutai to tun mind tha trie*. TTtay bdh start 
lunring •fsuadffct track tf tha at** lima and cemmua to run 
unt9 thay rue* tha start a) tha raw frn* )n how many 
minim wftthay firtf m##l again at tha tun? 



23 


A) 


2 


9 


B) 


12 


±* 


C| 


24 


Ji 


D) 


49 


1 


E) 


tdorrt know 



Ctamaft vfti ptrcomaoo o* int 


mocait *hf4Mi yew nvgnt or f »»t 


«utfom*r»* dm ****** 


maawmaaq ftaad»tfi»arttwa>maitamcofftdty y 


oontd o*a# than ay cftanca 


Harfc only ono. 


II A) 0-10% 


f A) 8 «aa dm* a prawov* school ftp 


it B) tl*«0% 


rt 8} iwatiton* Airing a*»tc*oeiyi* 




t Q i««0adbnt4farftt]r«ar 


i# oi ai-ao% 


> 0) aw*fcaitona»naaub*aquantya». 


# E) at-tOO* 


< f) t «*« not ot dona tot **ttt*w no* 1 Wed 



UP 4. Thanumbaf ol battalia In a ]ar doubtaaavaty hour, tflharaara 
1 5 baciarta m lha Jar al noon, how many wHl ba In ma }v six 
hours lattr? 



13 


A) 


15« 


#3 


B) 


90 


JO 


C) 


160 




D) 


960 


< 


E) 


I donl know. 



f I*m*$# wnjl p**t*fUOO 01 tf* 


toftatt whom* yvu lauott or wfwatf 


s**ams in you* dan ■* got **o »om 


owawmaaoa naadad to answar ma 8tm conocity? 


oorttcJ othar a*an by cnanca 


Mark out? on*, 


If A) 0-f0% 


« A) 1 wt* dorm * 1 p*¥v*pv* >choo* yt*f 


j# 0) 11.40% 


fa 9) a was dbna&anoS** school ytif 


ji Q «t.ao% 


f O ••Hf&tdonotetar Wtfttt 


ii Of at-ao% 


f 0} s do don# tn t»* 


i c? at • ioo% 


S C) I hH not oa dona tor 't*>ooff not Iitftf Hr* 



2.X a 7, Whrch ona of tha teKowiny nufftoari la tefpa$t*> 



iJ 


A) 


0694 


5 


B) 


007 


ii 


C) 


078 


11 




00818 


I 




1 dbnl know. 



on.' 
ERIC 



7. | a 8 DrvkPng by 1000 la tna lima as rrarttpJytng by wNch ona o* 
(ha toBowtog? 



8 


A) 


oot 


JU 




0001 




C) 


0000 1 




D) 


0000 0! 


6 


E> 


t donl Know. 





Eiiimitt wMt parcanuQo oi ma 


areata wnamw you iaugm or nrtawto mo 




tludOf*t in your C*a» , wl o«flM« Iftm 


miAamaaco naa0aa io arwar iaaaa"*cawady' 




eof/aa omar man by cftanca. 


Ma^a amy ana. 


t 


A> 0«f0% 


# A) twos tow fefpnfrtousvnooirt*' 


J0 


BJ II • 40% 


t) Bf 9*aadorwdUrlnoMK)wolrtP 


J* 


C| 


f O t«*twdont *#rftli r#f? 


iff 


m ata0% 


1 0| « mi bo oona m « Mostquam jwv 


f 


$) 81 - 100% 


$ I) « wj not oa tfona lor r«tsont not INK) nam 



2. 1 a $ Divtde 1^ 036 

lo A) 3 
if 8} 0003 
12 C) 03 
J# OJ 003 
J E) I donl know 

7./ 0 7 Muj^pJy- 001 * 2300 
5i A) 23 

3 8) ?30 
** C) 2 300 

iO 0} 23000 

J E) i don't know 



7 j b 10 There art 25 stuttanfi In Mary's dass Tna crass goal on a 
kek* \np (o lha museum, If sckats cost 12 8S aacn. what #$ |h# 
total cost ol tick*!* for ma das*? 



I 


A) 


$8 77 


.? 


B) 


S199S 




C) 


$712^ 




D) 


$9120 




E) 


t don'f know 



7.18 It. 



Atiadiaf 49thaat$of 
It iht tf tf c knt&i of 0*10 



eJp«ptr? 



li 

14 B) 

JJ C) 

78 0) 

IJ E) 



00! em 
0016 on 
00825 cm 

01SOT 

idem know. 



7.1 C I Subtract: 51.2-4.35 
15 A) 4fli)5 



* E) 



4885 

17.7 
7.7 

Idonlknew 



7.1 C 8. How mwy tnakt* can I buy with M 70? 



i A) 

* B) 

Ml C) 

11 0) 

7 E) 



2 
3 
4 
5 

t tfenl know 




SHAKES 
$0.90 



2.2 C 9. Drwl^oti«mffl©toam^$0»m9af thJtn^n. How much 
thiamin it lo a 025 L tarring of tkim m8k? 

f A) 0,0252 mg 
ii B) 0 09 

9 C) 0894 mg 
!7 D) 1.44 
19 E> ItfoMknow 
2.1 C 10. Which d tha toto*4ng pnxJucH fr4fl000O80OO004? 

il A) 2000 02 1 2000 02 

OA B) 2 O0OOQ2 i2O00 002 

15 C) 2000000 2 « 2000 000 2 

17 D) 2000 000 021 2000 000 02 

19 E) Irtw* knew 



2 .10 fi. 3008 wntitn !a words it 

2 A) fteat rwnfrad atgfcL 

9 8) itwft tfajutand tight 

0 C J thftt and tight hundft<8Ht. 
10 D) that antf tight ftoutantfta. 

1 E) tdwrtknow. 



7.10 7. Wrtta 0.375 ai i fraction In bwtit farm*. 

» B > as 

JJ 0) § 

8 €} Irion"! know 
■ 

l.t a 6, Wrttt ^ in low»it t*rm». 



« 


A) 


3 

? 


SI 


8) 


2 

5 


7 


C) 


•1 


3 


D> 




i 


E) 


I (font know. 



2,7 4 9. <k>hn had 12 feasabaf cafrir Ha gava j ©I tham to Jim. Horn 
many boas John hava M? 

Jf A) 4 

* B) 6 

jU C) 8 v . J / 

l# D) 9 

7 E) S donl know. 



7.7 m 10. Eacn oMna sh«^i tMha #ama cU> a*a ^ ol ap<naaim« 
yaa? and party, t! ihty asa I2ptnw In SaaJ, how many 
•tudtmt a*a thatt In ma cM>? 



75 


A) 


S 




B) 


It 


Jf 


C) 


24 


17 


D) 


36 


1 




JdwVtknow. 



**4wtt in iw etm pa* «* *** 
osnao aftti by cnanca 


maftamtsoi ftt*d*fl k> ***** i&t n*m tftrttitr * 
tttik smlj ana. 


It A} 019% 
;i 8) li «©% 

/>0 41 -60% 
7t 0| »iaO% 
f 1) 11*100% 




1 A) l«wdbnt**»f**vwut *r*iooift» 

J D} ft tm Ot float <n t frttt&a* y*t* 

9 £} ft wti no* bt dofw to* rtnon* np! fc«tttf n#*f 


9 S Wrtnan as a dacUnal, §» 




3 A) 


0.12 




J* B) 


OB 




J2 C) 


0125 




9 D) 


0.1 i 




5 E) 


Idonl know. 







tn*c*ti w**tf>t« you tauom o* ft«**td m# 


MvdMi a» your daai wi. pal thfta asm 




ODffftci otfMi a^an ay aaaaca. 


Mart only ana. 


S A) o m 


/ A| a wata^ * a pariMtcftooi rat* 


JJ 0) i«*0% 


*f 8) ft««<tootdurtnafMttct»oo*r»»' 


O *t-ao% 




J» D) ft 00% 


I 01 twttfet don* mi ftf 


it f) at - ioo% 


t twit not bad*** few iaa»aff>naiMadfca#a 



7 2 C 



29 S 



3 A<M 
J« A) 

5 C) 

ii 0} 
7 E) 



1 1 
2 # 5 

2 

1 

5 

6 

S 
6 

J dO"1 know 



Subtract 


» ! 


li A) 




# B) 


'I 


?l C) 


2 

i 


57 0) 


•J 


!<? E) 


IcJpnl know 




5 3 




J 

4 


6 B) 


S 


e C) 


*fs 


n D) 




* E) 


1 donl know. 


WWch mimbar Is lanjasi? 


77 A) 


2 
3 


15 B) 


4 

5 


» C) 


3 
4 


7J D) 


S 
6 


3 E) 


i don^ know 



3 

2 ? o it Mis Snum fcafcad 46 cookiai. B% aia | of Ota cookiii and 
Baity a»|0tfta cootdas In a8, how many cooWas wara 



aaian? 




>? A) 


16 




IS 


? C) 


20 


12 0) 


24 


y E) 


1 donl know 



<><) 



2./D 12, TnstiiaSngcfc&wartitossl l2Cfc^totfta*U*d'aismg 
iupptr Tfiayhavt so** § of tttfl&ais. Hw many »r# toil to 



MS? 






« 


A) 


10 




B) 


20 


JS 


C) 


83 


J9 


0) 


100 


7 


f) 


IttoM know. 



2.3 c 15. Jan gavs h*ff of har msffcte to Jam»i md tNn a thW of wnal 
wu W to f*ai. J*n wis It!) wiih 6 mvt>J#t How marry 6*s she 
hM U> ttafl wtih? 

M A) 18 

1« B> 24 

# C) 30 

73 D) 38 

4 1) idO^t know. 

J.JA 11. Which on© of iftt Knowing 1$ atphralafll 1o 2 : 3 ? 





A) 


3 1 


} 


B) 


5:12 


S3 


C) 


3:2 


12 


DJ 


4 6 


4 


E) 


1 don*! know 



12. A macfctoa set* 225 m 3 hout* Th«tf *r* 1000 boxes 
to ssai How many wUf bs toll tmsaated aher an 8 hoy? *Wfs? 



in 


A) 


400 


23 


B) 


800 


9 


c? 


800 


6 




925 






t tfont know 



; J 4 13 Thtrt iff f40 piayan in a touroamtni Tha ratio of girts to 



boys is 3: 4. How many girts ar 


amors? 


J 4 A) 40 




JL£ 0} 60 




i« CJ 80 




77 D) 108 




\7 E) fdom know 




1 »MWf wft*! PffCtm«0S 0* 

lu^rnn in rowr cttst wis gw out vjm 


tnfettt wfefB*' yoe iSagN o* *«v*wt0 thf 
mMSfnuM WfdM to mm* t*t Sfm co**Cty* 
w*fk only out. 


i| A) o-m 
70 0) 21 - #0% 
J J CJ 41-00% 
2* Df s< eo% 
1 f) SI • *W% 


J AJ 1 wMdmin S p*Mouf IGflOOl ft** 
$$ 8) lw»|0p**J*9tf*f K*OOry*f 

74 C) iwrtbtdont mrBtfsytar 
1 0} S«4StsaBni«ntt«0ifqMrtyfar 
j E) ft«tSivl**donslDf WMOnftADllSlttffeHt 



2 , 5 A 14 Wma4S% 
A) 
8 B) 
JO C) 
^2 DJ 





EftMntfS wfc* ptfCftOOJ 0« HW 




tad*Jt» ******* yov ttuytti or rtvttwt* 




WtKJfTtfi trj yflgr ctttt **» 0*J W| fefffl 




mttl*m«Scs noodM 10 ftftf»fr mt i# m eP*SC»r* 




C<V'td ©m#f by Cfttnc* 




tttrk enfy oa*. 


H 


A) 0-70% 


7 


A} 1 <r«j a>n* *> • K*** 


Jl 


Bf 71 - 40% 


1* 


B| IvtMtont&rtflgfrf Kfepoiyw 




CJ 41 60% 


7P 


Cj * Mi U OOOf to* |*f ft*. 




XH 61 «S0% 


J 




?i 


t* St 100% 


7 


t) i«4inpibs dwt Isrfsssam not mmnh 



? J a 15. WHc^ one of rtvo tofiow^g shows s tfscoun! of 10%? 



11 


A) 


30f ofl$300 


* 




35« off $3 00 




c> 


40t off S3 00 


1 


DJ 


45f 0«8300 






i cJonl k*o* 



as a fraction in ftowasi rtrmt 
1 

4 

6 

1 

5 

9 

20 

I (few! know. 



i.3 9 12. Amtpoli.C. &stob«i&twn social 1 mmrtprvtams Slim. » 

torn adusftfsiotvj tatwaan VtcfteftaadPoaticfOAls IKlun, 
How many mBVinajfaa tpsJl should tfnisa two points foa on lha 
map? 



5 A) 


12S 




* B) 


625 




* C) 


120 




Ifl D) 


25 




4 E) 


idenlknow. 




> 13. » 4 vofeyfea&s cot! $9800, how much w»B 10 v©fl*yfcafts co*P 


A) 


$95000 




JU 8) 


$24000 




* C) 


$24 00 




3 0) 


1384 00 




* E> 


i donl know. 




Curat* «** pwtftftfag* o* mi 
sftritntt * yot* elm *a 90 W> s*m 

OBfltCt Ottw BlSJIOy cfc**ca 


toflCSliwkailwf yaaMyflN m it wOwrO 00>a 
mifl»»ms»cs ntpoad w> rwnr Ifrs «fmco*tcV 
firort pafy Md. 


7 AJ 010% 

ia m 3i-«0% 

77 0 41 «T* 

y$ ot «1*00% 
70 El 01-100% 




i A) 1 «m dttno 15 » prMom tcnoc* yti? 

09 0) IwttdOnKMwo^s^QOiftv 
4 O •«atad*wlst*ffi»ytsr 
0 D» s*abooon#in t tobMa** y*v 
j t} iwanoiasdOnolM roams noftoodtat 


0 14. Forty porcont of Ifco ttuctonts in tfia class waar gtosao. If 10 


SfudsnlS w#ar gfessas, how many Sudanis ara In tha class? 


* A) 


4 




if 8} 


24 




15 C) 


25 




70 D) 


40 




0 1) 


lOonl know 




l**mit# *n*i pt«#m*^# 01 in 
urftflH to yaw dm ** fl«f Wi 

08*001 0»f^^(i^CI 


lnffcosi **>*ihif too tiugN or m* 
mtfuwuics wssdptfi»insiw*0w>44w*can4<0y» 
M»Hi oaty m 


11 AJ 010% 
79 0) Z«-40% 
JJ CJ 41 00% 
74 0) 01 00% 
39 El 01- 100% 




# A) S wf| dDnt In • prrvtou* Khoc* yt* 
ij 0? 1 *ts do** during tws softooi f«v 
/i Ci twafcadenitoiwMsT** 
J D) 1 w* ba dons to * tubstqut** r** 
i SrttwIbodbfWtprattOfttnotHSadfcw 


0 IS Th« numttf a is tergtf than fcs 


numbof in Tnarttota 



5 


A) 


an Joss than 1%o* b. 


6 


8) 


a is toss man t00%oifc 


7 


C) 


aiisiacty 100% of & 


£1 


D> 


a U mors man fOO%ot & 




E> 


I donl know 



302 



2 K 1? Wnttanasapatcant, j. 



7! 


A> 


5% 


15 


B) 


05% 


AJ 


C) 


20% 


1 


D) 


50% 


7 


E> 


Idonl know. 



:JC 13 What & 24% of $15000? 



9 


A) 


24 

100 


11 


B) 


$24 00 


&2 


C) 


$36 00 


5 


D) 


$174 00 


II 


E) 


1 tfonl know 


What pofcont of 20 i§ 


J5 


A> 


26% 




B) 


39% 


li 


C) 


52% 




0) 


$5% 


15 


E) 


tdOfllknpw. 



SUfd^H ycur ctJSS y«l Ihti * 
CPffVCt 9thm 9**n by Cft*nct 



II A) 

15 0) 

n a 

7» 0» 



0 - 20% 

41 • SO^ 
SI 80% 
8» • 



tauoN » r » d» w#0 tf»t 



ratti wwiMt 
wivOfiwaOBi nas 
Mtttft amy on* 

l A) I i»as dona m tptvtou* school fta/ 

*J 0) inrftf dbnodirtnomif fenodysa* 

J7 Q lw«oodB#wOioiiMirasf 

7 09 SwWOsttonafeissvONOtftrsrsar 

7 Ej twllMiaadbnt foi iassansiwlifls4fcff«v 



2.3 o u What >s W)% wf»fion bs a ctoctmaJ ^ac^on? 



J J 


A) 


009 


A? 


B) 


09 




c> 


90 


20 


0) 


900 


) 


El 


f ttonl know. 



fsftmiM «^4U pScwSg! ol S» 

»ki<^H »« c«mw«i o#» »»i 1 



« Af 



0 ■ 30% 

II -10% 
4* -00% 
St 90% 

ft . H»j% 



rmtfwmncj wsaOsato ans** uw»»m<wittii»^ 
Han only oaa. 

9 A) I »asobm to spo^puiKiwof roar 
f0 0j Iwastfmouty&tsici** j«*t 
11 a S««6s4bfwwifr0w7iair. 

I &| • 0* flt>n# § ******* y*»r 

I €| * «HS flol tw dbrw fOf rMtontnoJHUdMf* 



1.20 15. W^if^ito«^h^irtlo^tr^od1»)ltffl;3h? 



2 


A) 


?5 km/ti 


4 


B) 


36kmm 


12 


C) 




J* 


D) 


380 knVn 


11 


E) 


litenl know. 



immi toyM am w*o* m* « 
cofftdom* m*ftby cft*nc» 



ii A) 
IJ ft* 



0*0% 
tl-40% 
«1-03% 
•1-00% 
•1 -100% 



»mca>» wfmflmr row muom o* d m> 

M0?k only on#. 
4 Af % **» don* to i pmrious school 

#0 Q ««aotdpn»ttf»re*f yt#r 

i f| lnttAOlfef dbntfermnont nm •»»$&•«• 



* « A 18. What i« mt Opposite of -27 



5 


A) 


-1 
T 


J 


8) 


1 
2 




C) 


0 




0} 


2 




E) 


Idonl 



CSwM3SnS«SmiQ*oTtf5 

lUMH in your dm w« on W» Mm 
confd q0w man by ovanci 



JJ AJ 0*90% 

ii e> ti-40% 

If CJ 49*19% 

j# ca oi-io% 



omhofimJca nooato to mo u» Mm content 
Hark oaly on*. 

1 A) i dbf*f»iprtvtou* tefceoiyt*/ 
f0 9) »»«iOmdUmiomicAooly««i 

i J 0) i«4ib»4ojitift»*taoawirM' 

# £) * ml not bt dw* to* <s*son« not iffed ***** 



2 4 A 17 Whon i posftvo mjmbor is dhadod by o negates number, the 



ontwor i* 




J« A) 


potittvo 


Zi B) 


nogawt 


10 C) 


toio 


n D) 


YOU C*n1 If H imihovi knowing whal Iho 


• E} 


? donl know 



; m 18, WNch oi mo following ftatamtnti H fataa? 

7 A) Zo* ^ omaBor man any pos$ro numb*? 

7 BJ All postftm numbon art ta/gtf tfcon xoto. 

,5 c ) Afl poafthm owmbon tf« iargtr titan a* nogatfvo 
numbors. 

0) Zoro *» tmanof lhan any nogaftm nymfcor. 
» E) I donl know 

2 4 8 16 On on* <fey In tho tarty tprttg {ho toinporatuna In Pitnco 

Goorgo was ~ $*C. tn Vtmon a wai -4*C.fn Kamtoops it was 
- rC. and to Castmgaf ft w*$ - o*C WNchdty was wofmatl 



mat day 7 




^ A) 


Prfeico Goorpo 


<? B) 


Vofnon 


C) 


Kamfoops 


32 0) 


CofHogar 


i EJ 


Idonl know. 





iiimtta *hm oo^tmaot ol 0* 


tndcatt «Mtfw yov Hwo* ^ w<o*togn 




wwtftmi your C«K» ww g« IN* Hm 


mitfomafBi wotflatf to awm ftt iomcoatcOy^ 




c©w#clom#i Oiaftbyctonet. 


Mam oaty oaa* 


f 


A> 020% 


if A} Vwmdoiiitoiam^OMftdiooiyfat 


f 




5' B) Kwmoomjowinomafihootyaar 


n 


C) #1*80% 


it a iwab*dpmw*i*»yt* 


71 


0) 01 


J D) iwSoidofwlaottotimiffffyojr 


s; 


€3 81-100% 


J f) OwaioipaowwiDimofOAtnoiHtoOiitrt 



2 4 8 tr. Mun^- 




31 AJ 


-5 


II B) 




5 C) 


5 


2J D) 


6 


7 E) 


\ donl know 









friOcju »n«m«« |«u iauQfii n «w«*d tf*< 








■mnamaoct noaOM 10 mwa m# asm cw«ac% 9 








Ottik o^y Mm. 




*i 0 ?0% 


1 


A) t wnamvitefovteif ocfttoiytir 




e> #5% 








a «* oo% 


## 


O iwaoommtmji omyoai 


1 > 


0} 01 • B0% 


J# 


04 i mtot doat Oi a maowamHi yoa> 


T0 


f ) 91 tOO% 


4 


f) l^noitw^m<wrtaion«notlfSidimm 



2.4 $ 18. T)» tanptrafcfft wffti from 5*C fc-7tw opotftodof? 

dtyL Whaj «*s £to tvOfOgO tOfftpofO&fO Chang* pt# day? 



ii A) 


~8 dOQJMI 


If B) 


- 1 tfogno 


1> C) 


1 tftgroo 


15 0) 


12 (JtflfWi 


f E) 


1 donl know. 



; # c IS. Tht inttgtt - 4 is ti wMcft poW cm tht nuwbtf *«• bttow? 



P 

I 1 » 



0 



1 ) ) 



R 

-f- 



S 

-f-H — H 



A) P 

• B) 0 

• o n 

« 0) s 

J» E) Idonlkno*. 



€•0010)0 «** poftyy oltha ^ 


mo 


cott yw rove* or rt*r*tdmf 






HarnoOoi woadod to OflOPOt sam cm>oc0y1 


ooAwi ofeff tfmi by cf*0f<4 


MO 


ri Oftfy DIM. 


If A» 0-10% 


4 A) 


OJtatdDrtali 0040*^09 ocNirtyoaf 


II •} 21-40% 






JT Cj 41-10% 


it Q 




7? Of 01-00% 


f 0| 


f wtf 6t 0)0*0 O NOOOOjtfOff yoar . 


i$ ij oi -»oo% 


1 3 





i.tc 17. Add: !-«)•« 



1? 


A) 


-10 




a> 


-2 




C) 


2 


4 


DJ 


10 


4 




Ideal know. 



iOM«lt Wfm p9tt+*9Q9 oi 0» 






oajooroj at your ctots «* oat wi oaro 




mtffctmyJes naadtd to ***** tt* »*m con^crty* 


WWjiS fiMMf fean Oy tlfvt 




fcfjih only 9H#> 


H A* 0-90% 


# 


AJ OwatOOnaOiaBiatflDtftOEfcoalyaaf 


If 0) 01*0% . 


90 


8} 1 «» dm <Xrt^ tc*OC* f# 


Jf C| «L00% 


«3 


Q lwOJbidonit*iaf 0*iy«*r 


19 D1 01 00% 


9 


Oy OMatoamtoftftftMqMortjro* 


19 I) 01 - 900% 


1 


€) ««*• t»<*y* lot noJHMdNn 



ERK>* 



1 1 



MC 13 Dtado: 4) 



#0 A) -9 




4 8) -6 




J C) 6 




2J D) 9 




0 E) Idonlknow. 




f ffcmitf «** parcortago oi dw 

CDrr*CfC<ft**fc*ftt>yCfc*nc» 


iraacati whatftof jfoy tmotoft or f4(4a*9d 
Hart only 0*0. 


57 A) 010% 

15 8) tl-40% 
10 O 41-00% 
U O) 01 -00% 

? 01 ioo% 


j A) 1 wft d9*w 01 0 laatfotii ocNmi yo or 
19 09 9 wa* dor* dufaQ ff*» acftoot r*w 
91 q O^oooonoWorOtoyaoi. 

9 E| OMfvibodonttormoontnoiNMiitfO 



i.tfo 16 Wh#ch ono of m« foSowing would yov Ik»>y r»oi uto nogottvo 
ffHogoro to tfotcrltyo? 



14 


A) 


Tho dtptfc of tho ocoon Doer 




B) 


A bonk bo^o^KO 




c> 


Aporooffo OQO 




D) 


Aiomporoiuro 


14 




1 dofi^t know. 





mdcwt wNnom you mmqw ot it^owoo »• 


OMORM In |OHT ciOM «90 OjM 090 Oom 


iMihimiOiifMididto MMf omimi cofftcffvT 




Mor 0 only ono, 


If A) 0 20% 


1 A) lTO<fer»*oprr4mKfc0eljr*or 


n B) 21-40% 


94 B) 9wMdorttMhoOO»ocr«oiy«ir 


19 a 41 * 90% 


#1 O 1 «tf Oo dm Iw M y9o# . 


17 0} 61 -00% 


II D) i m9 b* dm tr> i tubMqu«4 y««r 


15 ti 81 100% 


5 £) 0<40OOl DOOOflO 10/ 7OO0000 fW HM0070 



2 4 0 i? Th# tOfT^>#roJvff al Xamteopo 1o * 8*C. Tho lo m pfOi ttfO In 

V)ctonali 4*C Wial to tr^ *ff»tonco Ift tompffoJuro botwoon 

Victoria and Kamloopf T 



40 


A) 


2 <*ogrto» 


7 


9) 




) 


a 


0do0 f oa$ 


ii 


0) 


10 dogmas 


2 


E) 


Idofi*? knew 



30? 



j.ip it, Suppos* 0* tampafatyfa ai bast camp was 0*C ft noo* TNi 
ItmpMNVfi rott 2 dtp*** ptr hour tmtt I7$ft ami than 
dacfeadadagnmparhotffujstaiitt^ WhaSwastha 
Wnpg i ai iaa at basa camp at inidnignt? 

If A) -1"C 



J* B) 

XI C) 

19 0) 

9 B) 



-11H! 
-2fC 
IdoM know 



3 . i a 22. What antona* would you usa to conduct a probabtfty 

atpaftmant on your Mandtf twomito coteurt If htflofthtm 
prafor fetoa, a Wfd O* than* pfftff rfd, a*d Iht rafl Bfca groan? 




f E) Idonl know 



atttbtfftttfca ntadtd la ana*ar ttw tow co ff fc fl y^ 



tfadwf i j» yam ctKiwigg «* i 

csnvci oO*af 0taft by Cftanct 



Hi M 
it Q 



9 m 

If -40% 

Of. 00* 
11-109% 



■wm proy offp. 

11 &) Iwat dbffadW*Raa«tschao9yav 

JJ Q l««bt«>ftaiti»tf*yfv 

H D| l «* mo*** r*v 

M E> I «M no* b* dm to* rations no* l«s«* 



J.I 4 24. To ftnd out bow much ttma Gfadt 7 slants $p#^d watcWny 
TV. whom shoutf you ask* 



J 


A) 


Vour inandt 


2$ 


B) 


Tha parants of G'ftdo 7 Hudents 


£l± 


C) 


Grada 7 f&rftftit 


4 


D) 


Srydtnts In iha school 


I 


E> 


1 dom know. 



b 



J.IC 2? vow art dasignrng a quas*onnafra to d oitw w tai UNI Mwtt o* 
pan that Q*ada 7 studantf bava a! homo. Whichsatof 
(juasaofts tf most appiopfiata to aik GhWfan outsltfi t rouvia 
thaatft? 

il A) What grada ara you In? What part 00 you havo? 

ji 9) Do you havt i dog? Do you hava a cart 

J5 C) How o*d ar« you? What »*naJ$ do you Ika 
bast? 

s D) What pats do you own? Art you a toy gragW? 



2 I) I (Son! know 



I torn* what patcantoga ai ita 


to*c*it dy» yaw muQ* o» iauM so mt 


SUNftitl In your (IBM gat «•» 


BMttswaOss saadMi to ttw aim canatfy* 


cor ltd t$h*t \3\$n by chsnc* 


U*t% wrty oaa. 


ff A| 010% 


is A) iwaatJbwaf ap^waiciwqiwjar 


1) 0) *« «0% 


«$ 6) 1 was dona OtfinoMttcittatytjr 


;)Q « - «o% 


i» Q iwsaadpnataratfayatr. 


j# 0* *» -03% 


f 09 i««badMaiiaayttiquamyaar 


ft £) Si • 100% 


u E| tw»Ftt0i6mtav«a»ar*i9(toiatf*f*a 



) j D ?0 » S cNtoran in your daiiroom wan choaar. al rmndom. thay 
woyid bo a r^pfatamaUva ta^a of an ih# chfkjran 



J5 


A) 


fnyout achoof. 


u 


B} 


inyourciass 


3 


c> 


Inyouf c«ly 






fe> Canada. 


5 


E) 


1(tenlknow < 







to&cm wtittem ym taugftt at ffanttwad ina 


uuom k» yflur dan gtr m »tm 




mawMaMa waadbo to answaf cpwacflf * 


cotci a«« bf caanca 




Mark antf ana- 


M *4 0-S0% 


If 


A) |«af4bnatatpra«toii9icftMiraif 


19 B) t1*«0% 


19 


B* Iwaf oon#durtnoa*f ic*wJy^ 




i< 


CJ iwattdtevltfarMyaar 


M D) «* . $0% 


n 


W lwm»dpfwteaai*aaqaw«yaar 


E) Of - 100% 


n 





J. ! r ?!. 5o»dfa warrtad to 6nd oui f«w paop*a hi h»f lown W about 
ma now community contra. Sha coHadad data by asking foa 
op»f»H>ns of iha paopia to har mathamatica ctesa Do you think 
thai this was a good way to do ft? 

} 0 A) Yas. oacaust toy t wart ooJh a$k#d 

4J 8) Ho. bacausa SondVa onty got opinions from 
taanaoaff and not aoVUs 

? i C) Yas, bacausa har ctess has oaopta who ara from 
an walks of Ma 

* 0} No. bacausa taanagaf* ara not wafi-anough 

rntormad 3 ^ 

5 £) idonlknew 



3.2 c 2X Spa*y Sptnctf tpun t tptof** 100 mm *nd mada • rocoid 
of No if**** 



Owlcwnt 


A 


B 


C 


Nim*«f oJ ttmtt 


55 


30 


15 



Which ipfontr dW ht moil IkoV uto? 





W 0) 



> E) I (ton! know 



$70 23. Htr» tj a alam-antf-fea! plot of scoftf on • mathtmasic* ttst 
Which M of tcofti maichot Iho Hom-and-tal ptot? 



5 


3 


6 


1 5 7 


7 


2 4 9 


6 


2 4 S 


9 


1 



f 


A) 


1,1,2,3,3,5.3.7,1 




B) 


M,2,3.3.4,$,5,5 f S, 7. 7, 8, 9.9 


14 


C) 


53.61.S7, 7*. 48. 83,95,91 


U 


D) 


53, Si. 55, 97. 72, 74. 78. 8*. 9*. S9. 91 


4% 


r 


fdonltaow. 



»» A| 010% 

19 91 tf -«D% 

tO 41 -90% 

#01 91-10% 

) f* 9if00% 



9*9&tmi9C9 nmM to »«**er ll* *tm «*TKrt*' 
ftltJfc OftJf #»* 

II BJ t «i! OPOf during W| K*00< f 9#* 

79 C| I •*! bt dm 9 tt**#qu«ff y»*f 

35 E| t«*tqolfttdB*i«tof f*AM*ftno< lft#<Jfc#*t 



3U 

ERIC 



houif 

What Hi Hit botl tttfrmaio 
witch*** TV? 

£2 A) 3 

J 7 8) 5 
9 C) 9 

* D) 12 

J E) I don*! know 



E»om»t» **9i pt*t 9**99 oi tf» 


tftdktfr wh*hm yew tfcipN Of Wwpwftf mt 


thjd9f9f Ml yOW CtKI Ml Qtl INft 


miffllfuftci ftMdUti 19 a*Wff H*t ttrfl CO*9<0y* 


poftfcl otf>** th*n try ch**K:9 


H*Ffr Oflfy 09)0* 


i> A) o m 


19 A) «w99tf9*9*li9*i4M9Cflp«lftK 


8) 11-90% 


91 8) t»9*omoVr*Bt*S90lOoJy*9r 


i! C| 91- 80% 


If O IwtftofewftfVtHiT** 


0J 91 • 80% 


J 0} ft *#l b* dm m i iu6«9<*/tflf y«r 


9 £) $1- 100% 


f El • no* fctcJbf* r**w«i not fttirtfrwt 



3 y 8 ?t Botow i$ a co^nsHon graph and broktf) Snt graph Tht 
ban show roonftoy t aWafl aM tho bfpkon fhowa 
toroporstun. Which monlh appaart to havo tha boat waoiha* 

fpr hiking and ctmptog outdoors? 



MoflfWy Ramfatf and Tamparaty/a 




April May Juno July Aug Sop! Oct 



'5 A > Month 

J* 8) Ju^y 

ii C) August 

J 0} September 



7 E) I (tonl know. 







Enroll mhmh* roui*jQt*o* ti 


M9»t0 tf»9 




IM5»r«i in fCM «9 0* th*| *#m 




Hf Stmepfffcfy' 




Off «d other m»n 0y <^*fct. 


9f9fH Oft*? 0A9. 




1 


*} 0 »% 


19 A) lw99d0A9 9>a0T9«9M9d 


^ytar 


9 


0J It - 90% 




Ptftar 


:« 


C) 41 60% 


// Q 9«#09dmOt9rMyt9f 






09 89-90% 


1 0) lw* 9«ftorwto9WtM««M 


f9W 


79 


t) i! * teo% 


i E) 9iiftn0tb9dor«9lo««999or 


wnaii9UOm9 




J./ A 19. The MM ihowt the nym^fii ol *ertou« coin* k&md in* bo* 



Com 


Number found 


St W©*erc©Jn) 
50C (Wly^cefl! piece) 
25* {quarter} 
10* 

5* fnckeO 
If (penny) 


2 
* 

1 
3 
8 
3 



Which on ot the toBowlng graphs fhow* ftws^ 




CON COW 



I £) Idonlknow. 



J . 2 * 23. Two piffle tfsci Of* mud inftfftir and. when }h t y tend, th# 
mrmfce* a thai show ara added togafher. Ona ot iha *sts has i 
on ona aida and 2 on iha oihar. The aaconrf oHc hat 3 on on* 
fed* and 4 on tr* otfw . What auma are pottibto* 





A] 


5 onty 


;* 


8> 


1,2, 3, end 4 


11 


C) 


4, 5. and 6 


ii 


D) 


1.2. 3.4.5. and* 


H 


El 


f donl know 



o 3 i 0 
ERJC 



1ST C8PY 



) ^ 21 Fo* a party o^ma aech mjmfctr ihown oefew we* pe*r*ed on a 
frttere* pta9 pong Ml ami fha bes» wart thoroughly **ed 
up in i oowt IT a baMti picked from ma bow! by a Mixtottad 
person. wnai fcs tJ* pfofrafaoty fhel tha fees w$ ha* Horn)? 
2. 3, 4 f 4.5.8, 9. 8, 8. 10 



i 



A) 



J 7 8} 



ifi a 



JO 



f donl know 



*MXJ»»>i» ^ >ou' ci**» wvB gti Sim 

co«fci oft^ff man cnrvt 



If A) 

7* 8) 

75 C) 



0 20% 
«i 80% 

ei 100% 



w wnema s c i natddtfiaaAMrtf feaaamcaaacflr* 
Mara only on*. 

s A) ftwasfenaiaapaHmichaotyfar 

II 8} I **l Opn# dUrtng 3** ichoo* ytv 

iff Q ftw*t»{*>n»tji*th****r 

ti 0| *«*ba0minaiijO»aQMniraa'. 



Wc 20 Heis t$ $ of tats mar\§ 



3. 4. 5. 4. 5. 5, 5. 3, 3. 1. 4. $, 0, 4, 8 
Wh»ch one erf ma foBowtag tablet repfaiemi this data? 



mark 


frequency 




mark 


frequencj 


0 


1 




0 


1 


1 


1 




1 


2 


2 


0 




2 


1 


3 


3 




3 


3 


4 


4 




4 


3 


s 


6 




5 


6 










mark 


frequency 




mark 


frequency 


0 


1 




0 


0 


1 


1 




1 


1 


2 


0 




2 


2 


3 


3 




3 


3 


4 


4 




4 


4 


$ 


5 




5 


5 



£5 I don't know 





EibfrvH* atfttfltaot d iha 


fn&tm ttftaAw pew Hug* <x >awawd tnt 




t **$*ntt * c*«* w*s tf#* 








Mark onlf ona. 


J* 


A) 0 70% 


a 4) ftwndDn*tntp*vtof ichoof r**f 


/a 




j# 8) a<mdanadwa»>iaaciiafltf»ar 


7* 


q 4teo% 


}t O l*«oa<to*»iamrf*y**. 


If 


oi ai ao^ 


M rj| twibadbnamitiibMqwwayaar. 


J ! 


fi e«too% 


r j 1) « ««f npf dew fc» r**«o*t noi Isrtd ^» 
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i\*nar* In tt>* 5.0 lu*Mv Wrnalil mamatfaotfl* 
H*nas7 

t A) Smmulat 

7 j 8) 20 mlnuttf 

9 C) 22mimtfaa 

il D) 24n**!tl 
73 f J I dom know 

J. If 2* A tfipvimMt ftofi Km ivf typas oi swttife * to wn Tha 
pneas of ma awaaiatt ara m toflows: 







17 into 


8 




B 


19 mlii 


20mtn 




91 mm 




22 min 


it 
B) 


23 mm 


24«nin 





$1S,$16.$21.$12. $<0 



Wna! li tfta roaan prica d ma twaatart? 



n *i 


116 




IS 8) 


$21 




22 C) 


$25 




27 D> 


$40 




t E) 


IdonltaOw. 




Esvwt w&m parCWtlQf ot tfc* 
BtodwttlR your dm wJ a* ftn Mm 

DOrtfCt OfW a*an By CftMCf 


MOlt *fc*fhi* JWU tat*?* Of tawtwad At 
Wl4»miat»*aadl0lD4Wi«wi*ai»mcogK*r» 

Ha.fc —Ml., nni 
■TBTK VfVJ VkVi 


i* aj a-wt 
II *> II «% 

#1 O 41*19% 
i$ Of ft -10% 
If) •« - 199% 




II A) l«s»*n»*tprt*DB»icfiooly*» 
41 ft) lw«4Dnadw)naM*fCnaairMr. 
ii p i«ite^mwwMir««- 
II D| db«»tea«*Mqw4ytar. 
I f| l«ttnc4b**y»to turn not Ht$6 na** 



J.jc2f. ThtmtctanMmaiH«m37fttfofS0. ^tcei4tf30oui^ 
9a Which of tnt Mowing &Bva? 

Mora mm hti tha ptoptt who took tha last scored 
Nghftf than S*fly . 

ltt« than htff tha paopte who took ma 1a« icorad 
hio>ar than SSBy. 

hiohaf than 8%. 

Nona of tha paopJa who took lha iatl ico*»d 
highar than &t>*y. 

IdonT know. 



Ettmitt mkm pmtmug* oJ mi 








***** II ywr c*t» 0* «*• Hw» 












Mi* o*ty on*. 




II A} 0-10% 


10 


A| 1 **t db*a m i prwtoa «*o 




19 0) 11.40% 


#1 


m i«#4pn*dunh0f*tie*>o* 




79 Q 41* §D% 


If 






19 fH It- 13% 


Jl 


D> |««twdB<*tn y«tt. 


5 £) ft! -IOC* 


1 


f> • ■*! no* tw do** >0# rttjonf 


not trod Jm 




J* A) 

21 B) 

II C) 

< 0) 



j, J0 22. Batow Is • combustion bar Qftph and teokan ina Qraph. Tfca 
barf show monthly lamtai tntf Hit brofcan Ina ihowf 
tamparatu**. Bf howmuchdoas ApnTnaSntaBaaca*! 
Octotorn? 



Momhfy Ra*n)*B and Tampa*atvfa 




April May Juna Ju'r Au 9 Se ^' 0c1 
Month 

10 A) t*C 



i2 B) 13 mm 

9 CJ $8 mm 

11 0) 71mm 

I E) f (toil Know 

#.l 4 27 Anpla A and Angla S tra congrutm W Angfa A haf a maatyra 
of 35*, whal *$lha maasura ol Angia 87 



AM 


A) 


35* 


10 




55 # 


0 


c> 


145 # 


1 


DJ 


325 # 


9 


E) 


I tfonl know 



4 .1 A 2S Wah 4 tsothpdcs you CM maKa 1 »mafl >quafa. WHh 7 
tooiftptdia you can maka 2 tmafl $ouafas, and wnn 10 
tooihpic^f you can maka 3 unaiJ t^uaras What H Jna la??**! 
mimbat of tmafl oqu&rif that ycu can consiruci with 34 
toothpicks? 





A) 


10 








& 


12 


□ 


m 




C) 


13 


4 


7 


21 


O) 


16 








E) 


1 donl know 







m 

u 

10 



31.") 



« . J B 2V ft M ts tht ctmrt , which s»gm*ni Is ■ <*aro*t»r* 




$.1 c 25. Which two **#•* rt ctm$/v*m? 



Z.A 




U A) XandY 

S 8) XandZ 

I C) YindP 

J D) PandZ 

5 Ejltfonlknow 



#.1C 26. Which of* of ft* fotaring trtangl*s has thra* s**es all lh* 

S*flf>* l*flQtfo? 

21 A) EooOtiara! 
10 B) liofctfri 

7 C) ftighi 

6 D) 5cnl*n* 

£ E>! dO*l Juvpw 



3 i ^; 



4 } D 25 Whal U th* maasyr* ol th* anQfa t>**ng maaiurad Jn th* 
diagram? 




15 A) 73- 

* B) $$• 

J C) 103* 

il 0) H7* 

2 E) I donl know. 

4 f p 26 The heavy fin* shows ont *dg* of th* cub* . tow many *dg*s 
c*o*s th* cufc* haw? 

* A) 6 

7 B) S 

20 C) S 

10 D) 12 

2 E) I don't knew 



« . j D 27 How many pafrf of paraflal pten** if* fhar* tn th* foBowing 
tigura? 



4 A) ? 



1Z B) 3 


a 


7 


77 C) 4 




31 D) 6 




■) 



5 E) i tfonl know 



3i 7 



I.J P 30, A p«ln ftp* PtoQcon foCbw o«y roulo ftl towfl *s * stay* o* 
IN fern. How many paihi from P to O mafca #x actiy 3 tym$ 7 



II A) 0 

JJ BJ 3 

IT C) S 

if D) 6 

# E) Idonlltftow. 

snss 



fttfUDO 
MMNW « y» CfeU **0* Ofef 

oomm o*» »•* toy cfcanco 

if A) 0-10% 
1# H II -40% 

if ej 41-00% 

JO Of 11 • 19% 

oi • too% 



HcHi «n*t*o# you BgS « n« o »od tfn 
foaOtoffloJtoj noodoo lo onwM r mo sgm cowoctfy * 
ttirti onty ana. 

1/ A| I w#* dx* * • prtvtou* »ctx>o) y*v 

n ft) i*8*o^a*nafNatc*ooty** 

il Q Owwoodonotnoratoyo* 

JI 0| I »«4 1* Cfc>n# ta • tufctK**ni ytor 

Jj I **l net do dono to* ftttontnot Hrttf tat 



1.7 A 25. Wh*ch ooa o* tba teQowing namoi dots not road iho tamo *J 
iwmtn on a ami and KM vptoft mi«af? 



« 


A) 


AVA 




8) 


EVE 


7 


C) 


MOM 


JO 


D) 


OTTO 


II 


E) 


1 (ton*! know. 



Eifrft«s* *MI potttfOlgo ol too 
•Mm in your cftou vtf 0* *W Hm 
00*09 MNl fffc»n By cMW 

l» A) 0-10% 
« 0} 21-40% 
« Q 41-00% 
€0 H-10% 
M t) Of* 100% 


tnekoto wfaofltof row )oug*t or i*«o*00 mo 
mtftmtfct ooodod to onowor mo oom con oti*r * 
Moth omy oho. 

JJ Aj IwMOmlntpmtouftOcfiQoirttr 
ii &j t «r» dm OVto? tercet y»* 
19 Q |«t0otfm**Mly«*. 
4 0| 1 »a t» dbn» to « uto**** r*v 
J5 1) i^notoodonotof *ooo«*noti»t*<jr*ort 


4.7 4 28. Which on* of !ho toSow*no cftagramt V^/ 
ohowt tho roffccfon oi iho toco m m# 
Int n? 






JJ 



6} 





er|c 318 



#.?8 29. Which ono of mo to»owhig figofw tfm if tfca fern et 
symmotry (or a ractanftlo? 



S A) 




14 C) 



41 D) 




J E) I <ton1 know 



t . 2 A 28. The rwo taangtti shown Mow art frfn4»r What if rho massing 
tenglh on th* largo trtongto? 




? A) 




10 B) 



13 C) 



24 



17 O) 30 

73 E) tdOfillinow 



ESS! oft* porcmiQ* of B*t 
H4MI your CM OOl AM I 
conoaalfefJ monorchia?* 

>4 o m 

7J 0} It -40% 
U C) 41-80% 
IS 0) 01-80% 

if) •< • too% 



m»«>omoici oooOotf to ons»t# »M <#m oonocOy^ 
*to*n only ono. 

I Aj Iwooa^nofeijprfvtatoflcnoolfoor 

u 9) l^oimo^inBMvo^tootytor 

12 C) Iwoibodbnttewmnytor , 

il C9 4«4lb«dbffok)t«ttOtoouonf ytv 

14 ft i«anoioodonttof fotfOAinpiHiodbOft 
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*• to A ABC an* ADEFaraatatiar H Ana* A has a ma**** of $0\ 
vital If ma maaaurt at An^t 0? 



* A) 


30* 




«r 


IS C) 


#0" 


7? 0) 


You cannot tafl. 


3 E) 


) dom know, 





{m5S «5Stp!«SiSiS eTSa 
it e m 

ilQ 4t-f0% 

/» di $1 -ao% 
j j £1 at . iam 



iNftcftift »*4SftOf you UuC* Of mnfw*d tfva 
wtfromoflq w oo tf td to »«iwtf afmcDOfcay* 
Mifi omy 

I A} ftwttdmtoipf**M«cftootr**' 
u 0) I do** 0W9 **t ttfw y«** 
|79 Cj l««aactoAtti§*a*iy«w, 

4 O ft«*fnorfe*diDrttt0"Mtc*f notttfM l*o*4» 



.is 30. to which om ol ttw mto w in g digram to lha aacond ftpu*a a 
rotation of ina «rat? 

0 E) I donl Mow, 





Eum*?» wHH ptiUMaM ol 9m 




m*c**4 «rf*#th4» ycu iKtfti o# rtrftwtd **• 




M#« fOMT cfett Nil ot4 ft*4 Born 




m#»om4iCSi* 






coma oo»«* Mn by cfcanct 




fttak ortfr CM 


•a. 


JJ 


A) 010% 


It 


A| |ttM4Wi 


• in • prtvfeift scfcooi rw 




B) 11 -<0% 




8) 1 


» AxJag im# tc»oot rw 


/I 


C] 4$ 




O I«4tMd 


0^4 tan* ini r** . 


1$ 




*J 


0) t«tft«d 


Of* in » tuft****** ymv 


4 


C) li • 160% 


if 


f) 4 **l r©4 &• don* l<w tutor* *K* tfttf h#f • 




$ ; ft 3t. awchonaof ma following can fra attaint* fry rotaangma 
ofcfoci baJow? 




7 E) Idonlknow 



#.4?C 30. A figure 1$ movatf Irom pos$on I lo potion tf t>y a half-torn 

ctockwfsa around point Part araflactlonln Bnai WhJcfcoftfia 
toHowii>g shows thai movamtm? 






1 


/ 






ts E) I don*! know. 








Etftmat* «4iji p»*c*ftt*oo o! ifct 


fcm*£*}4 Wftt»h4» jO» LtUQtt Of « 


h*4M*dt*4 




fVWVt ta your ctftff gtt flvt *#*» 


m#W»ffnpOci ra#4OO0t0 Ortfwff * 


no »#m op^tc<>r ' 




oonad oMf fit* by ffcanco 


fctert o»ff OA#. 




4 ' 


A) 9-80% 


f A) Iwft»dbn4tof pf*HOesftf 


toof**** 




at It • *0% 


li B) twMdbM€M«««»ttfioot)«t# 


n 


ci 4i -aa% 


J9 0 t«*fr»d0n»l4S4f Al»yt* 




i 


09 ttao% 


i# oj t«4taado*t)ntMata* 






C) St . *00% 


// 0 1 mit no! 04 40f* f©f ***** 


i$f«lllM0h4ft 



#.JC 3f. A roctangufcr ptem roaaauf** 30 cm fcy «0 cm sniaroad 
foratofeoar* Tha mtimgtmm has «a araa of 40 m*. What 

va Itia dffliOflfiOfH ©I tha ajft^f^OHiarif? 



j* A) «mbf8m 

J? 8) 4m&yl2m 

10 C) 16fnt?30m 

0 D) 15 m fry 32 m 

i 6 E) I donl know, 
i.) a 30. WWch point Hot lha coordinates (2. 



li 


A) 


P 


4 


1 


B) 


0 


3 


0 


C) 


R 


2 


J4 


D) 


S 


! 


1 


SI 


1 tfom taow. 





2 3 







hacttt wMW y&a ttuff* o» *t™t»td ma 


•tod 


K^tt fclyOMF ClMI w*I Qff 0^9 «fW 


antfmaaiDj aaasad >o am<nr mt aam towacgy* 




id a»*ar thto bjr et**net 


l#art <wty DML 


ir A) 


9*10% 


JJ A) *»atdb»»toiEM*ui afrotfytar 


« m 


01 • 40% 


)$ 89 a «at 


Jt o 


41-00% 


J# 0 1 wObtdOnatltsr fffeysar 




•f-00% 


11 01 ftwfl&tamto* ttfttaqutntr**' 




01000% 


J f) 9 Ml WMMni iSfaatom *P) Iff* *a* 



28. What «r« th» coosdmam «l lh* nt rt potnt in ttw 
el pdmt P. 0. R. S? 



9 

ERIC 



322 













































































n 


















0 









































0 


2 * 


f *l 


{*. 5> 


• B) 


15. 5) 


Jff C) 


J5.8) 


U D) 


IB. 5) 


79 E) 


1 ctenl tmo*» 



10 



t.JC 28. V^h^$»8m^^n$th#poWi(l,S)»ndl2. 10}? 









10 




A) 


AD 


8 


19 


B) 


CE 


8 






16 


C) 


DE 










4 


15 


D> 


CA 




JO 


E> 


1 font know 


2 




8 10 



4 3 c 29 What art mo coof** nates of lha po*m P aftar H t$ tt*pp«l ovtr 
tha bno / and man sW up tw ptacas? 



V 
1 



7 


A) 


15.0) 


78 


B) 


15. 4} 


J 


C) 


18.0) 


Ji 


D) 


{8.4) 


71 


E) 


1 don't know. 



Ethmast wtt« prompt o* «*t 
*Ju0»*i m you* cum o* wt 5am 
CO«#ci otftt* ft** toy cKjnc* 



**»ca}§ *l*ttSff you UuOfli oi r*«*««0 trv# 
aiMNmalca naadat is anawSJ ma <ta*» csfftcfly* 
***** *n*f p*a. 

a A) ft «a« <tont m* proton fchoofraa* 

II Cl i*«N<teoai»n»th8f yMf 

it 0) !**• fetdfrf*** *jbft*at*f*r*af 

m O ft MOiflQiaidafiiiof »wn noiiitstfftffa 



it8) ft- 

/0 CJ 41- 
t 01 «l- 



to% 

00% 
W% 



323 



« A} O.W 

J> C) (12.8) 

12 0) (S.12) 

f E) Idonl know 



20 



10 



0 10 20 


E timoa *kot potconiooo ei ifeo 


wtfcoto »>>oi*o» yoM iawgm 6i i»^n»to mo 




MfttMfGf MM|d 90 onovor Iho 0*m coff0c0y7 


C8W0C1 OOkOf 0*0** fcty (flORCO. 


tttffc only ono. 


1* A| P-10% 


il A} I wos dm fci a pnMovi KtooJ ?o*j 


If OJ 11-40% 


48 B) 8 imdOnodfcjrfno IN* 


If C) 41-80% 


u O l**0odontinw Wirtof 


14 0| 81-80% 


il DJ l««t»dbr»0ii ttfttoquortrt* 


11 f) 81100% 


f £} IwtinpltftdOAO * 18800*18 *0llltO0fcO>O 



5. 2 4 34. Doloy* Fw% Siand *| on fro htgtnvay 400 m wosl of A$h 
Stroot Poplar Strati* 1 2kmaait©iAshStftt!atap!fc8 
highway. How to »s Dafoyi Frua Stand from Poplar Swol? 



if 


A) 


401.2 m 


10 


BJ 


520 m 


41 


CJ 


1.0 ton 


IJ 


0) 


5 2 km 


J5 




fdoflltao* 



5. J a 32. Tfco mtefcntftl of a dlmt to about 



< AJ 


1 on 


» 8) 


1dm 


f C) 


1 m 


22 0) 


1 mm 


J E) 


) dofil know 



****** to yovr am m* g* m **m 
eoffoci omw ovo* Dt cftonco 

f A) 0 20% 

I B) 11-40% 

ll Q 41-00% 

J! 0) Of- 00% 

JO SI Of • 100% 



fHQOiomoactnoododloawtwwU^^mcowfctiy^ 
WOJO only Oft* 

it aj I*i»dmfeoprv*ota9c*0o)r**f 

9 Q IwttboOonoiotO'tMf yoo* 

0 0) OMfOodOAtlnitvtffoqvO^rtor 

1 Ej f mf ncj Oo dono to* toto^ *oi Htad ftf*o 



5.1 9 33. VVhAitomoorOiolItwshadfxfpo^oimitifurt? 




15 



-U A) 54 

Iff 8) *6 

11 C) 120 

10 D) 60 



15 E) ItioMfcftOw. 



e **im#*t pottomaoo 0* wo 


macotow^ooof yowtougwof r8*owtfoio 


otMMfM o» yreur dm wa got Otfo *om 


momomoJco ftoodoo » ontwof motomcoroctiy' 




Mort ©itfy 9m, 


JO A| 0 20% 


1 A) IwoodonoklopnvlBVf octvotyor 


l# 11-00% 


#1 0) l«^otdDoodbrtnomsc*woiyoo/ 


J J C) 41 - 80% 


0 C) 8*9 90 00*10 fetor 0*8 yoor 


il 0* 81-80% 


1 0} lwtboOOnoOi8 0ubM«tfOm)rOOr 


# t) 81 • 100% 


i €| l««iftpfDo0bf»fo*fOOOo#tt'9tiffotffeo*o 



5 J c 32. What is tho poritnetor ol mo fiQuff bo km? 

s A) 22 m 

2J 8} 23m 

5 C) 27 ro 

IJ D) 95 m 

3 EM dtNYi know. 
5JC 33 F»m5 Iho area of this rtghl trtangio. 

i£ A) 42 
il 9) 20 

40 C) 04 

4 D| 21 

5 £) I item know 



EtMMtt ptrCOflUQO 04 ftO 


wntthtf MMtougNer rtMoi^OM 


♦Hitfm* In tour (Koti **i gol IMo low 


fWO0»O tO «A 


»w H»o oom ooROcOr * 


roffftl omit man by £fconco 


Hon only o*o. 




A| 0 »% 


1 A) IwsfdbrtO tolprOvC 


wtoefcooJroor 


ft »> 2f- oo% 


IJ 8| IwftfdOftodfcKJnptf* 


>IC*J0C4^0f 

ifftor. 


10 CJ 4! . 80% 


il CJ O««0od0notico/0« 


WW 61 00% 


1 Dj 8«l80otf»nooiOiyO 


ooquovO poor. 


1/ fl 81 (OK 


1 f| ImOnsfboitoflotoJ 


«8tomf*iHf«0feof9 




4m 




».j0 32 An ordinary tfatvoom has an af §a ot afcoirt 



MM 


A) 


50 m* 


JO 


m 


500 m* 


3 


C) 


5000 m* 


I 


DJ 


50000 m* 


€ 


E> 


Idem know 



Eltirm m*m pttctntoft of tf» 


InKJJt *f>0&ft you JiwQ*f ©* *# 




tM 




M»lN«|S(|jl«|Ml»|R|»Vll 




COW 


ICS 001 fit OtSnojf CMWI. 


Oflfy ©n#. 






0-10% 


? A) |«tstibnttoapn*4outfcJ 




i* » 


11-40% 


4J 9) !*MdlpntiMn9M»Kf)o 


OffO* 


If 0 


«t-m 


I O ••ooodono nor 






If* 89% 


I 0J ItfaMOOfWteiSuOf****)** 


a 0 


•1100% 







5./ a 3t. Agraduaiad cyftnchtf contaJnt 500 ml of wator. Arocfcts 
piarod \n th# cyindor and Itia w»i«; Jovtl rtsas to S83 ml 
What Is tha vo\jmo ol tha rock? 



J/ 




183 cm3 


5 


w 


3!f c»«3 


T 


C) 


503 cm 3 


? 




1183 cm3 


0 




Idonl Know, 



5 M 32- Tno OBcmtfon for a swJrombig pool *t a vacfantyjlar hoto thai 
ft 10 m tonp, 3 w vrido , and 3 m daop. A dympjruck can carry 
I2m3<>jg3. How many ttucttoadt drf ft ta*a to famovf tha ftS 
from ma akcavtyon? 

A) 3 

J* B) 7 

Ji C| 0 

• D) 12 

11 E) t <tonl Know 



if ST SOP? 



5. /a 35 Atmaicar has a kalian* moihoWf 351 ol$a$ Thaear 

ctmsoma** 5tto***ch footm**** » a tapta 250km, how 
mych gat ramafos 9 tha trip was startad wati a Ml tank? 



±2 


A) 


18 25 L 




8} 


1875 L 


a 


C) 


53,75 L 


5 


t» 


1940 L 


13 




lOonlknow 



£s*n«ia «ftfiow€tm«ofoitfw 




macm w*m*w touo* or w4i»to: mt 


tMWit In yew ctits writ ojil tffef apn 




indftomaJoj noadod to ontw tut ton* oooocoy* 


cotffd omoi than fey chant* 




Ms** only Mia. 


40 A| 010% 


1 


A) l waidbfMkicprovtoiis adwifOif 


/SB) 11-40% 




^ 1 wit durtnQ m*t tchoc' jrw 


J? C) 41-00% 


f 


O i*wbiOomwor 


J* 


9 


0) Iwdbt dpr*»»K*M9*'4?*af 


5 E> 01 • 100% 


/ 


£l a w4iiiMoaaofw tai foaaaivnat tatd ftoja 



5 j b 34 F^aiho voiumaoiihfsbow. 



J A) 
8 B) 
23 C) 
si O) 

3 



30 
40 
240 
10 

I (ton! know. 



$ ^ a 35 thtol^hatowlamatfaupolc^a^afalcmonaaeh 

aioo Tha^oct^«tohoaowandmtw^«a»^onoc^a 
!h«c* Whstra Ihavolymt oflha ampfy tptci tnsUt? 



j; A) 


9cm3 


11 B) 


18cm3 




27 cm3 


J« 0) 


64 cm3 


7J €} 


1 donl know 




£ SnuS *mi ottctniaot o* ^« 

* M^ll ^ yow d>n «n0 oft ttMt Mm 

eorrtcl ofN«f m#n bp c*J**# 

?J A) O 30% 
/I Bl 2t • *0% 
if Q if 60% 

m n ai • w% 

J Of • 100% 



i**»c*ta «*«WlW4 yow IJupW o* ******* tfct 
Wif^OinWCt I W dOtf to Ww<f BW S#m CDftfCPy^ 
W»ik ontf oa*. 

4 A) a vrfa dbfW Ol ■ pf9440V9 iC h OOi fOW. 

# 0) awBoa tfonotoatoOaaotfaftfaar 

4 E* a vttoe* b#<ton» to ffOfosonpfii^fnoff 



32? 



3 J A 33. ISO g is hew many Wtogrtmt 7 



if 


A) 


25 


f 


B) 


250 




C) 


0.25 




0) 


25 


« 


F) 


Idonlfa 



Elim *fetf p«rtf<^9f Ql ft* 


IT0 


can »ntmtt ytoHuoM w *9\+*9a mt 


tmowtt to your elm ««• on »*t ttm 




COffttlO0ttf toMferchanct 


m 


rk on*y 


S A| 0 w% 


id A) 


■ d&nt to t pfMtoui ft* 


M 0) 11 #0% 


»5 m 




»C) «» • ae% 






Jt DJ *1 - W% 


* 01 


9 wV to* dont to a wbN«M4 y#«r. 


II E) t» -100% 


* e> 


1 «4f not DO tfPW ttf fMtOftft no* HIM ft#tt 



5 K 34. A fHcH#l waight about 5 g What woukJ ba tha matt ©f 15 00 wi 
mcHals? 



24 
21 
5 



A) 
B) 
CJ 
0) 



0.5 kg 
tkg 
5kg 
50*9 



E) I (tenl know 



5 so %%. WUcfc out ©I lha foflpwing would hava • matt of about a 
mWgram? 





A) 


A lira Ol mJBi 


3 


6) 


An oranga 


JJ 


C) 


Agrapa 


12 


D) 


Agtatn ©< MfxJ 


2 


*) 


1 doM know. 



worn in row ctm «wt o*J a* an 
9 at a im 

f 0] ?f*9% 
*r o «*-»% 

« d» at >to% 
19 ti a* - im>% 



m*fwm»il* n««fed K> *nfww ih* **m cwf ocV 

itwfc amy ant. 

U A) I »W **• ft pr icfwci y** 
77 B) 9 mm 00*19 Oyrtng tN* «c*»00t y*J* 

# Cj t**»*o>»iitw8*r«ar 

/ 0) Iwtfei doftt in • tufa f g f * yw 



$.jo 33 Wh#n o1 ma foSowing ft tha graaiasi iangth of lima? 



7 


At 

*) 


1 a oootacanoa 


Ji 


8) 


t SOOmfnutas 


1 


C) 


lOhoora 




D) 


1 day 


2 


E) 


Idonl know. 



E tomtit •hii pttcafigt ol fte 


toOCBtt •httkr you liuoN o» r»»4#w»d thf 


ftudrti in yogi 0m ww gM a* tam 


auvwmifoj twaHaait amwi ma itm contcsy^ 


cartel oawf aim by efctnet 


Hatk aotf asa. 


f A) 9 2Q% 


if A) i««toww»»aaitwouttcfwotrw. 




«i aj MwaitfwwdwwMmiatclwalyNf. 


JS Q 41*80% 


4 Q a«rfbodDAtiwwffwir«w. 


J> 0J 11*90% 


1 01 t w* atom tot moo***** ytv. 


f> 61 fil-TOOX 


# t) iwaiwiottfwitiorfaaionaiwiitttohtft 



5. d 34. Tha fn^nuta hand on a ctodt hat madt IS c&n&9t$ ravoM^ont 
tmca noon. Appwrimataif whst angta doat tha mtouta hand 
maka with tha hour hand? 



15 


A) 


30* 




B) 


60* 


29 


C) 


90* 




D) 


120* 


11 


E) 


1 font know. 



«. I a 36. Which ona of lha foQowtng Hands (or rha product of a nymoaf 

end 6*> 



75 AJ /♦$ 
1 i £) I donl know 



6 } a 37 Of t>>a foHowmg a«pttsh^t. which on# reprttonrs a number n 
^ncraasad by 5 7 

$ A) 5-n 
&5 B) n ♦ S 



It C) 5 < n 

6 D) ! 



f I) fcton'lknow 



3 



$ I A 38. Gary «ork» Q feu* to $7pei hour and Andy A how* to* 
ISpef hour. Whal tf the tstii emogm 0* money thai ihey at 



Pitt? 




1J A) 


7A*5G 


U B| 

• ■** 


I2(A * QJ 


jo C) 


12AQ 




70*SA 


12 E) 


1 tent know. 



****** la your dMt w* gtf m I 
CMrtcf efte» ton by cMw 



/fl A) 
** D» 



II • 100% 



WMdnmieci a6ed edioaiia»ef motom co#*tctv 
CMtty 

I A| I wet dbnt In t prrvix* ichprt yw 
»> B) I^OOfledUftng0*iKtiooly** 
II Q *«#b#***U**rI»*rt*r 

| f ) I ml np| be dftot *w rtnont tt* 1**5 hv*V 



4.2 A 39. When fteinpul if ilN output Is 



11 A) 
J* B) 

24 0) 



1$ 

2** i 
i 

Idonl kno* 



INPUT 


OUTPUT 


3 


7 


4 


9 


5 


11 


6 


13 


7 


15 


8 


17 

* 


X 









* J a 37. Which dm of iht foOowing expresttent represents twice a 
ngmbe* test S? 



* A) 


2i» 10 


U B) 


' JU-10 


Si C) 


U- 5 


» D) 




IS E) 


1 tfonl know. 



iMmi In cten *«• om w> *em 



IJ A) 

J* O 
n o» 



9-90% 

*!-4C% 

i«-8P% 
f00% 



&X*tltf wftftSW you UuQfcl g* ffrtfwtd 

aimomibct needtd to mvmm U» stmcowfo^ 1 

W#f% ontf 

1 A} twesdbneJRSp*4Dvftichoeiree< 

<> B} I «»» dor* dbrtng *C*oo* T t#/ 

** Cj * «* t* <joa# tat* m** ft*' 

# D) Iwttbtdone toeeubtmeitytar 

t i not t» done to* ftiiofd not tsx«d h>i 
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SIC 3S It n * 5. than 2n ♦ 4 ■ 
*i A) 14 
5 B) 19 
9 C) 20 
j* D) It 











row *»ug^ o# ft~t**d m« 




itutftmt tn fow ct»« *a ^tt ffirt B*m 














•Mtt only 




It 


A| 0»% 


* 


A) fttttll 


jmwiaprMMKfiooirw 


ij 


B) 2! *0% 


n 


9) • w« 


*»» during trfticitoofrt** 


fo 


C) 41^ 60% 








:% 


O) it 10% 


$ 


D) <n«bidon»i»»mNiqutf<y»jf 






9 


6) l«*inQ9b«dmio#fmonf ntfKfttfH*** 



6 I c 37 Evaluate 3a - 2t> ♦ c wfwt a • 5, & • 3, and e« 2. 



9 


A) 7 


a 


B} 10 


-12 


C) 11 




D) 14 


13 


E) Idonl know 



6. l c 38 The numbe/ jr ts odd. What r« tht naxl odd number? 

9 A) M ♦ 1 

OS B) i»2 

71 C) **3 

i S O) 3* 

17 E)f cfefllknow. 

* ? a <0 $o)ve |* 16 

J* A) 2 

9 B) B 

5 C) 24 

O) 128 



5 E) f dom know 





ptfctmtgf of 








WwCflflll *n yflwr diss mi tfttf ftm 








cartel om#f iftan tf cMnci 




W*rt onjf (Hi*. 


1 


A) 0»% 


1 


A) *v**<tato«pftvlMi»JCf)OOir«*f 




Bl ■ *0% 


'1 


8) *«MdpntduAnoih»«»cf)oo»rf^ 


;ff C3 if 60% 


f# 






DJ C* • 60% 


t 


O) 1 «*• b# dom »o i tubt igw* 




§1 100% 


J 
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Sefco; 


*~2.i 


t A| 


0.-4 


7 8) 


4.-3 


• C) 




ii D) 


1-8 


JJ E) 


Jdonlknow. 





m*ca»a you tauo* Of wtawad f*a 


•KilplW^PPUf CtM9M§Qil 049 law 


pawn oajaao nnatd i» aunt iNltuwwtff* 


COffaCI aa^a? Otaftby CMtl. 


t&fk only wi- 


Jl A| 0 10% 




f 9} fl.*0% 




11 C* 41*80% 


it p ta*oo«toalaiafO*lyoat 


Jf 0| 01-00% 


y 0} IwtffaadDoalnaartfaqerayaar 


JS Ei 01 -100% 


/ Q a«*lno4oadona«af *aao*«e*M*aOt*aft 



5.7 a 40. loc*a*lho<Sagi»mb*io* Aeoi woight 2kfl. How much 
dots • dog wvlgh? (x .dog. ♦ .eat) 




ric 39. Bobby had $15 00. Ho iponl $10 80 ol tho word fioro and 
roco*ad an amounl c a* cfcawgo. Wtoch of mo toBo**^ 
oquotfono ahowt tho corrod rotadonship omony $15.00, 
$10.80, tad c? 



f 


A) 


c- $15.00 * $10 80 


5 


B) 


Ca $15 00 • $10.50 


1 


C) 


$10.80 ♦ $15.00 mc 


12 


DJ 


$15.00 ~ $10. 80-<? 


8 


E) 


fdom know. 





E»wnw «tw patttraaoa 01 i*t 




tataita .ftama* rou taugM o# ra*t*»*d ma 




u*}*r*i m ctau an ma stm 




mtftamjics nuM to #nj*af tfta »*m C0«aciiy* 




wad om*r man Oycivx* 




ttjrH wUy Of) », 


4 


A) 090% 


* 


At a*as<*>fttk>a jxavteva •cftocrfyt* 


it 


B} 81 . #0% 




B| a was <tont durfng a*» *cNw» at 


2* 


C) <l 80% 


i* 


C? lw*&tdo<»s*Mf wtrt* 


35 


01 at. to% 


5 


0) 8><8badbf*toaaMfeaaqut*< ya» 


;» 


€) 01 . 100% 




(1 a**nof fta<JDAafo"aatt"t not mad ftt*t 



5.70 36. Wttch ono ol tho following H (ho samo as '18 mot mon • 
mimbo? oquoH 44*7 



J4 


A) 


I8n. 44 


J0 


B) 




u 


C) 


n * 18-44 


21 


OJ 


n .18 + 44 




e> 





6.20 37 Solve: ft* 3*9 



10 


A) 


n- -6 


Jl 


B) 


*»- -3 


• 


C) 


n. 3 


21 


0) 


n. 6 


f 


6) 


Id&nl know. 



Ettfm^a parcaaaga o* 9* 
•todays* 90* cfcjatw* gal afe) 
oofad oOfear Btan ay caianca. 



« A) 

5 B) 



020% 
81-43% 
If CJ 4! -08% 
/* C9 81-00% 
JJ £} 81 * 100% 



Into^ «^ad>ar tau^ or f#%4fwad ma 
aJiamawwOea n ao d a J ioon an a f matamcof»aflB>t 



i A| oa^a^ioopajaOjua a aiwaf toor. 

># Bj t«aa fenadUtaotiiacfcoofyaar. 

u q l««eo0»naajcar00jyoar. 

j I t» dona * a aubaacpaa y*ar. 

1 E) a^f^aodbfioioiiooaonofotlfiaONiv 



4.2 D 38. SoJvo: 



17*. 119 





A} 


jr. 7 


5 


8) 




P 


CJ 


jr. 102 


5 


D) 


jr. 2023 


Ji 


0 


! dotal knc«. 



nS*5a irfSri po#camaoa ST5P 

ttudani* In four cl*«4 mS9 Q«i tHi I 
cawtaci «a>af tf»an by cnanc* 

II A| 0-70% 
1*9) 21 • 40% 
MP 41-60% 

>t 01 at • ao% 
/a 8t • 100% 



fruicjia wftaUw lauohi o> >»v4twad 5» 
mamamaOca aaadatf * aaa«vaf «*a tarn co*acf*y? 
•if/% amy ono. 

j A| Iwttdb^^apra^ous achoofraitr 

4$ 9) 8«rat dbnadUflnoOt* tcrwotyaaf 

/jf CI twOOodanaWarfMiyaar. 

4 DJ twtttoadonatoa t u bt aqj w iyajr. 

/ Ef l^^oodorwlofioaaoiianaiia^daa** 



* 0 39. Which dm of the teaowino, ti the Arsi step V* sowing mo 
equation 4%m 12? 

7 A) Subtract 4 from both sidee of theequeNon. 

f B) Add 4 io both sides of ths equation. 

25 C) 3 on both sides erf the equertoft 

12 0) OMdf both fttes ol the SQuatfon by 4. 

14 E) I doM know. 

us a 20. About how mtfly Is a m®on? 

2f A) The number o! hairs on your haad 

f B) The number of grains of sand on o beach 

20 C) Thf number of people 9ml coiHd be packed onto 
• soccer fit id landing up 

2£ D) The number of tennis bafte needed to Rfl a 
doaefoofR 

7 E) Idonlknow. 



ltwaj**s at yeur class wai oat 0#i Sam 


fadcett «*WJftw you langm or faufchted 9* 
matheffwacs ftaadsd id awawaf the aaro oonscftf? 


Bowaci ©sw# s&enby cDeMa- 


Marn only one. 


ti A| o-to* 


si aj iwdPwefcejWteiftigDOlyeftf 




4$ 9? t *ss dent dtadno Kftoci y»*r 


12 C? 41-80% 


7 q i*e&»dbn»tts*t*rwf. 


ii n e»eo% 


$ tff t«abtdbnelnftfMQte9>tr4y*v. 


a* €) at too* 


it £> f ntffloiba dot* tor taasona not toad h*» 
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vs 8 t9. Hot. high would a srack of one msffien pem^s be? 

25 A) 2 m 

21 B) 200 m 

IS 0) 2000m 

U D) 20 000 m 

21 E) idonlkrtow. 



irs c 19. About how much does e horse weigh? 

2 A) 4kg 

7 8) 40 kg 
32 C) 400 kg 
24 D) 4000 kg 

7 E) Idonl know. 



*s p 19. U you vide any positive numbsr by ft number greater than 2. 
then the answer wffl be 

22 A) lm mart h*H the ortgfnaJ number. 

20 B) more than heJf the original number. 

9 C) a fraction. 

22 0} Impossible to pretfet 

1 4 E) I dom know. 




APPENDIX G 

Grade 10 Student Achievement Items 



9 

ERIC 



295 



3M) 



GRADE 10 STUDENT ACHIEVEMENT SURVEY 



SJmpUy: 30-4(8-2) 

1 A) 0 

9 B) 20 
JJ C) 158 
12 DJ 8 

3 E) t dortt know. 



1,1 A 2. Somoont h*s Just mu»o*od 6540 by 967 600 on 
ohownboJow. Th» product of 9* two numtefv to 



21 A) 6456904000 

JO B) 6456904 009 

32 C) 6 456 904 f 

4 D) 645 690 400 

II EJ tdOflitaow. 



1 6^6904 09} 
0000 

Q3Q3CDD 
QEttJGQ 
□COSED 
0G30Q 



VST 

stoowotoywitao wfrostotfslsm 

mtrtt 

11 A> 6-ft% 

17 m 21*40% 

1$ Q 41-19% 

II Q 61*10* 

47 1} 41-100% 



21 *) I ****** to iprr^ 

#r 6} ivasdwwttntoaMkscftooirtar. 

I P l««»*don»tsf«f f*» y** 

1 C3| I«StedM»too«tes^sK4rsar. 

if O 0«4lfrto*ilmfDfmasoninDl»sMdrwf» 



2.1 A 21. Evatato: (23)1 

13 A) 12 

11 B) 32 

£2 C) 64 

7 DJ 36 

3 EJ t donl Mow 



33? 



I.I a 22. Sime%: 



12 A) 

iff 8) 

14 C) 

II D) 

21 E) 



3 
I 

3 

5 

2 
3 

4 

5 

1 don! know. 



1.1 « 2. AttfttinMric^6m^lNr9li0vtVtofM6«l6iM 
i oomm»t$)of>. Wfcti must Ns tots) safes oo totsma 

cofluntssiofl of 660? 



25 


A) 


S1200 


S 


B) 


$ 600 


12 


C) 


f 300 


6 


0) 


1 240 


7 


E) 


idem 



l.i 6 21 Whallsthifitoof 2 s i3 t ? 





A) 


72 




B) 


95 


? 


C) 


S« 


4 


0) 


48 


I 


E) 





*» dm «* on m i 

od*w cm* t>y ctoc*. 

1 A) 0-20% 

#8) 11*49% 

II O 41-60% 

IS t* St -60% 

*4 £) 01 • f00% 



tw d^wy^y^ ts8jgNwfiiiiwsoR 
swtamoOpjfioodiOfo oftjosi mo Sj#fn ososcoy? 
Mart only ono. 

* 4) »<r*Sdbn»tof pr*4M*CftO*rtjr 

12 8) 1 *0S ctono dbrif^Q fltts school yt*r. 

1 Q l**twdon»Wwt*i r w. 

2 0) I »*l St db*t m s >MbMQtf#« y*m 

I f) »^l^DOO^IOf«OISOf«RO)ISfO0AM 



4 B0*g 5» 
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J.I » 22. 



fvttatt: 
U A) 
l> B) 
Jf C) 
IJ D) 



4»i4* 

4 

1 
? 



- 1 
4 



JJ E) Idenlknow. 
J.I I 23. StmpSly: 9« 21 0 • 4 



4 A) 

19 B) 

II C) 

ifl D) 

3 E) 



12 " 
14 

«? 

Itfonlknow. 



i.j c i. 



Urn, Schmtt wortw In a local factory for $6 00 pm nou». 
pta tfmoandono-natt aft* aohoimx taatwook*ho 
wotfcod «5 hour* How much tfd on* oantf 





A) 


$240 


j: 


B) 


$270 


£f 


C) 


1265 


4 


0) 


$405 


J 




1 Awn know, 



iWtt h^idtttwpni 

tWVStt vAw Mm> Ojt tn§Hpi. 

I A) 0-SO% 

? BJ 11-40% 

IJ Q 41 «% 

H D) 11 -10% 

l J C| It - 100% 



RMbwaco nt#dtd lo w# Bw fcw* oo"t^>^ 
Hor* too, 

92 A) !«*»*•»*• pontes tcfcooi ft* 
J 0| t«*0o<tofwtoiftfti4B*rtr**. 



J.J 



C 22. Evak*a*o; 

ii A} 
74 B) 
II C) 
J* 0} 



1 

I 

-I 
- 1 

s 



if E} ! donl know. 



ERLC 



c 21 Evabata: 



fit 
T 



ii A) 12 
29 B) 4 

I C) 108 
ID) $ 

I E) 1 donl know. 



1. Autadaot0moba»c»ntoboi^fOfCBBlitor$2t50. or on 
crad* wUh a town payraa* of $400 and $80 a momt> tor 
tfwaoyaar* How muc* mora «wW a paraon pay by 
buy** en orotfl man by buying 9* oar lor cash? 



12 


A) 


$880 


7 


B) 


$ 6*0 


M 


C) 


t 430 


$ 


0) 


$ 400 


9 


E) 


f Oonl know. 



•Mtn» to yow cut* «a ow 1^ I 
00*90 oiMr own tf cnmro> 



10 A) 
*t 0) 
J4 O 
/> 0) 
I) 



0>I0% 
tl-40% 
41-00% 
If 10% 
11-100% 



wam i wa^ aMdadi>aniwitm»a»«io8wtcpyf 
MatO oitfy ono. 

jf A) imtfbiittoaprtMfffiooiytar. 

« Q I «* bo 

t oi i«0O4dmoiiwa9Nutfffftar. 

I I) • »Unoit*«ipA* tor f«jor*rci 



How many wjffla IQuafOt wTO Ihoio bo fo tho 10th ftpaf to 
tho toftowtnp pattom? 



D 



J7 A) 

Jtl B) 
Jf CJ 



45 
4S 

55 



4 D) 512 
21 t) Idonlknow. 



lo 



J.J * 22. &mpfy: 10«3S+S*2 

SI A) 11 
2$ B) 11 
i C) IS 

« 0} 



* E) 

J.I & 23. E 

Jf A) 

JJ B) 

U C) 

Ji D) 

J« E) 



1 donl know. 

- 18 

0 

1 

16 

I<ton1 Knew. 



1.? 



WNen mim&sf 1$ tvg**$7 
14 A) 
4i B) 
13 C) 
9 0} 

1 E) Ictonl know. 



2 
5 

4 

5 

3 
2 

5 

s 



Itamtw wM pmtmug* oi tht 






M yew HuqH v ffMiwtd in* 


•Mutt in |m dm w« pti t«t Ism 








€OtfV90 lilA Ijy CMH6S. 




n only o* 


a*. 


1 A| 0-10% 


f * A) 


1 vMdor 




f 8) fl-40% 


J* BJ 


Iwttdbr 






0 Q 




of* totf»fcy«*f 


** 0) si»so% 


* <* 


twSfes* 


M M • ftftSKftrttt ft*. 




i t* 


tirfltYrttwdcwfo* (NtommiMMOKf 



J. 7 



M tht fifty's property tftx it (29.87 per (1000 of UMSMd 
vak*. »>• Uu on • property tu*ts«Jal $14 POO woutt b» 
dBUS «o «Wch on* ol «to (oUowtftp omourts? 



o 

ERIC 



3U 



4 


A) 


$400 




B> 






C) 


$450 


J* 


0) 


$470 


JJ 


E> 


1 tfonl know. 



1.7 a 24. SubtaK± 0 7 - I 



i7 cj 5 



13 
10 



8 0) 
2B E) Ictomknow. 



1.2 A 25. Evaba*: {4 y)i(3|) 

*J A) 12j 
" BJ 7| 

Zl C) 17| 

24 DJ 12^ 

19 E) Ictomknow. 

2 IS 

a 2$. Etfmaftinstwwtrio I2jg i i 10 
(Oo not taks timt to ptrfonn ft# csJorfstion. ) 



5 


A) 


27 


J4 


B) 


600 


21 


C) 


720 


J* 


D) 


780 


J4 


E) 


! tfonl know. 



i.2 A 27. Jtftf Off* tht ttOfvkMptr a twtmy dofttr 

purchatt of SS.07. Sh* stops* $4.08fo*#*artidMb*r 
brofhsff bought. Mpw much chsngt thovtt Jans gs) tack? 



13 


A) 


$$95 


JJ 


B) 


$1005 




C) 


$1403 


4 


D) 


$15 98 




E> 


Idonlknow 
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2 4 21 Tt>« »d»«Jfic noutkwi tw tt» product (9 i fOtyl.2* 10*)* 

9 A) 1.02 1 10* 

24 B) fOJitO 9 

II C) 1.06* 10* 

19 D) !fc2 1 10** 

22 Ei Idonlknpw. 

2 a 29. TtoiatostaitiS*. Howmuc&woufcth#»«J9* ttttoent 
MmcvtoX&m 16750.007 

f A) $67*00 

15 B) tt37.$0 
22 C) 6 67.50 

16 D) S 93.73 

7 E) i <tenl know. 



2 » 4. John *od Jun an piwlnp i vacation trip fo Wtan*p«9 
nt«i twimaf, T hay titimalt thai may w*l drtva a toJa) of 

how many llrtf of gasclna wffl may aaad for tha trip? 
7 A) 00 
6 8) TO 
16 C) 600 
H D) 700 
6 E) Idonlknow. 



^apMetruotc 

^ t»y«urflKat**« a* 

mviit oOw 9ian ay tftanct 

i a) o*m 
ji ft) n-4o% 

Jf q 41*66% 
Sl 0| 91*99% 
Iff) 91 . 109% 



SI vta dbna to 9 pw^ji* tcftooi . 



if 

1 Q t«AtedOA9tora*ya*. 
< E) loll not fc94ofw tor fattmnrtlittffttft 



2 t *6. Evttoaia: 

19 A) 

II B) 
Ai C) 



4 



7 D) 3 
II E} Idonl know, 



1.* • 21 Simplify: | -f|*j) 



2i 


A) 


— • 
§ 


J4 


B) 


- 6 

1) 


19 


C) 


1 

s 


17 


D) 


4 
I 


21 


E) 


Itfenlfenew. 



J .2 ft 26. WhichowcMmifoaowJiiglioguK^omto j%7 





A) 


0.0075 


if 


B) 


0.34 


14 


C} 


0.7S 


7 


D) 


t.33 


5 


E) 





12 8 27. Whlchof^ofm9fofl6iito9i9 6quMtfllto 16%7 
II A) O.010 
20 B) 6.16 

25 cj ii 

« D) 106.0 

7 E) IdMlSmow. 

1.2 9 26, Whan wrtfla* In adamffic notation, th9 Quotfa* tef 
f2.4i10 T )-{3f 10*)li 



7 


A) 


0,0 X 10-5 


9 


B) 


t-OflO" 1 


16 


C) 


00 « 10* 


21 


D) 


0.8 s 10 5 


20 


E) 


1 ctenl know. 



1.7 «29. Ifc.TlwwduQttj wwaotpolateailn^B. Ajumiaw 
how many MM ti pOMOM « l» *9 *« out hoar7 



1 


A) 


4 
1 

S 


is 


B) 


5 


Iff 


C) 


0 


• 


0) 


><i 


0 


E> 


Jdool Know. 



1.1 c 4. Windy bouQN 3 record afcum* on Tht ngutar pile* 
Mi $7.24 wh and m tab prtw «m 1 1, SO e» wch 
moot* VitepiidlMt^lMonhirlolitpiifehm, how 
ntuctt monty dtf §1)9 spwnd? 



* A) $17.22 

21 B) $17.91 

J C) $21.73 

4 D) $22.91 

5 E) Idem know. 



2.7 C 84. UndrtWt^CC*i $139.99 and th*»i#*t*iwM 5% 
Hew much dWthtpty Mtctadta? ttx? 



10 


A) 


HB4.09 


12 


B) 


$197.99 


70 


C) 


$179.99 


T 


D> 


$177.99 


• 


E) 


1 {km") know. 



j. 2 c 25. WHSm tt ft tnLcflofl hi towwi fonnt, j% • 



1 

400 



o 

ERIC 



0 


A) 




B> 


17 


C) 


*J 


D> 


J0 


E> 



1.7 c 29. Evatotir. 4 j » a| 

< C) 2 
IS P) 7; 

? E) I tJonl know. 

j. 7 c 27. AiapartylhantioaiboystBgirti*aa2tDi. Whalparcani 
ot ma paopta m At party w*a g^rta? 

17 A) 98 
70 B) 50% 
Jl C) 33|% 

« D) 200% 
11 E) I (tonl know 
J. 7 c 29. DJvWt:' 1j ,2| 

11 AJ J 
XI 8) J 
70 C) 1j 

»1 0) ? 
l< E) Item know. 
1.7 C 29. MuWpty: 3y * ?f 

» A) & 

11 B) 

#J C) f^y 

21 0) 7| 



11 E) Idortlknow. g j £j 



# • t% A W a — — * ■■-*» fcfc rfc 1 1 ■ - - m - mi— — «- — * 

180 vota*, lawranfo racawwd 30 vo t t B , and latiay 
raoatvadSOvotaa* flhafaataamaJfhO WllvoilMtftt 



1 


A) 


30% 


s 


8) 


40% 


41 


c> 


00% 


7 


D) 


120% 


i 


f) 


Kftnlknow. 



i.i o 24. Written Mad**)*, 20% watt 



11 


A) 


02 


21 


8) 


0.02 


7 


C) 


2.0 


J* 


D) 


20.0 




O 


idem know. 



1.7 0 21 wm«| asadadma). 

5 A) 0.3 
I J B) 0.24 
li C) 0.37$ 

J3 D) 2,S8S 

10 E) fdonl know. 

0 20. ThatcltntifcnoiaSon for 634.78 ft 



31". 



15 


A) 


0.834 78 ilfr* 


11 


B) 


8.3478 1 10 * 


7; 


C) 


83 478 x 10 


21 


D) 


8.3478 1 1C* 


15 


E> 


1 donl knew. 



J. 2 0 27. A marathon runnar covtrt 42 km to 2j hours* Hsavfaoa 



tpaad is 






17 


A) 


a4kmm 




B) 


tejkmm 


13 


C) 


25Zkm/h 


4 


o> 


33.8 krM* 


15 


E> 


Idenlkno 


Find Iht miffing \*rm: j • 


XI 


A) 


3 

5 


10 


B) 


8 

3 


78 


C) 


3 


77 




8 



75 E) Idonl know. 



j.j a 41. Gtotha answer tn starts*! ratioa! form, 
V3i - V27 ♦ VTi 



7 


A) 


4^2 


5# 


8) 


V55 


4 


C) 


3 


XI 


D) 




17 


E) 


fdonl 



£ HUM wfc* pwtwtag* el 0w 


twwcswaiflwi yw>twjoMwfw*»MOO* 


MMfWtt to yO* ctww vrii Qtt M* Swn 


"WwWl 10 WWW •W' COwwHtT * 


CWWCl 0thW £*#f* by C^#tC4 


w*f ft onty 


75 A) o m 


J A) Iwtp^ntlwiwiitomKnooiyw 


it m t« 


*# 0> >»wiwjno^w<oiwawjfww)yw» 


/I C) 41-09% 


j q iwaatowwwwtMp^w 


J> OJ if .00% 


# D> t««ia«owwwtwjotwj#w«ffw 


* CI 01 • too* 


it €j iwifffwiwjdarwiwfenmfwiiwwJMft 



31 3 



J.J A 42. Ffod tno dt&amnct to stmptos! ratfcal term. 





V5o 


-Vs 




A) 


Vis 




Bl 

D l 




II 


C) 




JJ 


o> 


2 


? 




Idont know. 



ttdMt to ysm tfm Ml got »* Noi 
cwid otnav ffw toy chanca* 



** A) 

14 8} 

111 o 

If 01 



a-to% 

tf -49% 
41-80% 
81-80% 
§1-190% 



mi»«mOci n«Md to tfto i*n cowociV 

tt*f ft Mtff ftf>*. 

7 A) a»aadmtoapariM4£tooiyt4< 
M B) 8 «t*ptow*rfn0tf4» teapot y«ftr 

f 0* 8wBba4jan» ta»aaiiP8a«pan1y8* 



J.J 0 41. Find th# turn In afenpw*! radfca) term. 





V55 


♦ 




A) 




14 


B) 


2VT0 


12 


CJ 


8V~2 


i 


D) 






£> 


Idonl 



J.J * 42. Find iht quotfrnf In afanpia*i radical fm 

2VT0 



f 


A> 


4^10 




B) 


3V5 


f 


C) 


4^2 


1J 


0} 


3^10 


J* 


E) 


I donl Vnow 



ES55 55 pSS S SSSi V 55 

M4MI * your OMt «*I got AM * 
cowl DM ftoft by c**nc# 

M ^ 0-W% 

U 9) ft -40% 

J* Q 41-40% 

Jl 01 41 -40% 

ii o at . too* 



ERJC ° 



indent whoawt yow Ungni &r i o»4 owo d f*# 
*****0*ntaet ftOOtfOff to M*»t» lt*o tfm 0O**0Ctfy? 

Haffc My wml 

J A) Iw^dbftfttotprrrtoufKhoCr** 

ft 8| Imdmdy^maoiootytif 

9 O loAbodbnoteort* yt*# 

I 01 l*<fb#(*y* *>t ft* 



J y c 4t . f *id itm sum in smtpJast ratfcai tofm 



VT3 ♦ V27 



ifl 


At 










f 


C) 


IS 


4 


DJ 




9 




1 donl know. 



toman »ti« pooaniaoa of tnt 


toxica* mtmtm |Cv t autf* or r*v*i 




ffcOtftl to your di» mi gto tftti Rom 






avtoct ©mw m#n ^ c*anct 


Hart only 


19 At 0-20% 


J A) ll » u dbo« to • prtvtout tctioo 


lytti 


9 8) ?t -40% 


i4 ft) V «VM doni {ft**? Oifef «ch004 } 


J J CJ 41-60% 


X C| l««6«don*ta»«fMy«tr 




J/ Df 61-80% 


J 09 1 «H Got* in i n^«»gu«r« 
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A 



u 


A) 


13 


22 


B) 


17 


5 


C) 


49 


f 


D) 


!S9 


9 


E) 


Jdofil know. 




J. 2 C 60. to tht racttnguto tdd bttow, tht ttngth of tht tftganai PS it 



U A) 21 cm Q R 



ifi B) 17cm 

17 C) 20 cm 

f D) V55ocm 

77 E) I donl kr>ow. 




1.2 P 12. A RST and* RXY art riQhttJittQto*. &RY.4. XY.3,and 
ST -6. AndRT. 

I* A) 7 S 




A 23. tht ooofdtatt* qI pcfr* P art 



Y 



J J 


A) 


1-3.-3) 


ii 


B) 




If 


CJ 


OL-3) 


14 


D) 


A3) 


J 


EJ 


Idem knew. 



A 45. Tht graphs, ef tht bitt y--3 t«d «-7 MtfSSCl «t*htch 
0"« ct tht toOowtng points? 



13 8) 

3 C) 

« 0) 

• E) 



17.-3) 
(-7.3) 
I tJonl know. 



4 48. 



Which on* ol in* toDowtog stttsmtttt ubaA lh* graph* oJ 
y-2i-5sndi + ?f.8 Is but? 



7 


A) 


Tht graphs trt panfttl 


1J 


B) 


Tht gftpht tft cotncWtnt 


J2 


C) 


Tho gmpht am ptfptmteutar . 


22 




Tht pvflpltt tt not tattmtcfttg. 


2# 




f dofil know. 



fSSSaSStSnSStSK 
****** to your dt» «B p« H» ttm 
towtd ttw t*t*» tojr tfiinct. 



Meat* vfctt*«r you taug* or fM»*«d *t 
wNMloi nttM it am** m* •*» efiflfeffy? 
Utrt only tat. 

t t) Iwtf dbntlftf p*9*iMfcN)Qf yttr. 

## 5) l*Mdbiwa*!ntf*iacfcO0fytftr. 

I Q 1 aflat*** faff fetor** 

» E* l«4tx ddn« * « tot***** r t v 

O C> |^fwe»dof*torf»i»of»fvitfl**fctit 



il 0) 
2$ Q 



010% 
41 40% 

tt*to% 

if • fQQ% 



4 47. Tht ttept elib4lrta3*«~2y-7ta 
4 A) % 



22 B) 

7t C) 

17 D) 
JJ 



-3 

2 

-2 
3 

3 

5 

I doftl know 



3t 



J.J ft 33 Tht oooiitaftiti ft! poMRfttf 



IS 


A) 


M.W 


m 


B) 


(0,-4) 


n 


C) 


(0.4) 


9 


0) 


(4.0) 


9 


EJ 


IdeMknow. 



J.J 0 4S hNf^ff A8 //DOtndAC WFE If ^1- 130* 



27 


A) 


SO* 


10 


8) 


100* 




C) 


130* 




D) 


1S0* 


JJ 


i) 


I<50frt know. 




j.j » 46. one o* tt»t foBowlnp pc»w» !•* on me er«pn et 

3« ♦ 7 r - 30? 



* A) 

9 8) 

14 C) 

n d) 

tO E) 



(2.2) 
13.21 
P. 3) 

IdoMknow. 



j.j 0 47 9 * *• Oendy < O.tften the poM(«,y)l* tooted In 
quadrant 

15 A) 1 

It B) 1 

IS C) W 

J2 D) IV 

J4 E) I <Jon1 know 



ERIC 3b*> 



J.J c 33 Th* coontaatts erf pftJrt O »ff 



II 


A) 


(-4.3) 




9) 


(-3.4) 


11 


C) 


(3.-*) 


52 


D) 


H.-3) 


7 


E] 


l<tem know 



J.J C 45 Nth* &ne* y » * b«. *r*Jy • m^* ♦ ^ ft p**fW, ?N»n 
li 6) y-M 

1 



JO E) Idenlknew 
j.j c 48. WWcfi orm of th# toflowrfng U m* ^mp* of x « y • - 3? 

A) Y 8) 



t ll lll ^ X 





HHW» x 



t donl know 




HfH44> * 



tSSmi *mj iSwSS* 3 1 

MutfNtl m yaw dMi on i 
con** Ott>#f th»n by c**nc« 



ie 8) 
IJ t> 



o»m 
if n% 

Of 00% 
if. 100% 



PttttofWfci nMKiMf to •awb#> Nn contdty t 
Iter* »n>f Pit*. 

ft 6) f wattiMt dkjrtnQOtottfcooty** 
j {j « ««a no* t» fen* *o"***oo* ro< tprt *#** 



3.1 A 4fc WN^Wsn^tawiyoubtSMftt* ftoniif fo A RST? 



r 12 s 



A) 

ff 




'7 



12 



12 



■ ^7 

M2 



B> 

19 




13 




1 E) Idoirt know. 
J.« A SO. AABCt»ibnR«f toAPOR HowtonglsPO? 

A 10 
>^12 

4 




B 



10 




14 A} 
42 B) 

» »> 

• E) IdoMkno*. 
3.4 * 3«. A ABC fi iJmSar to A XYZ. SKJf » m#uuf#i 



4 
8 
8 
« 



JO A) 


•! 




4 


o 


15 


J* D) 


18 




1 donl Know. 




ERIC 



bfcnw, Wftl 13 Cffl WHM wss 9m Mttfl dbtWi fettWMJI 

fho houso rod tht tamT 
J» A) 850m 
J# B) 85 m 
If C) 1300 m 
XI D) 325m 
II E) t 



a <B. AABCbimUhrtoAEFG. A ABC tes ittM rfltflBlh 2 ,8, utf 7. Tht 
oofmpentfngtUNefAEFOirt j.| . tnd* Ttovtbtflf vto 

• *» 5 

12 B) J 

18 C, ^ 

JO D) | 

J J E) fdteil know. 



* 49. H two trttagifft iri iMlr, wttcn Oft* c! ft* teaming mutt 
bttw? 



I0 A) Tntir oorrotpondtng stttf am tffltftnl In 

10 B) Tl*Jf tffts mvtf b# IHt stmt, 

A£ C) TTwfr cwrwpondJng •ng*#i if* 
congtvtftt 

17 DJ Thti* corresponding ttin art eongiutni. 



5 rj 



know. 



Hart tuty «iw. 



If A) 

" s 

if C> 



0»KK 
1**«0% 
41-10% 
ft -80% 
tt*f00% 



i# a 



t «m dbf» to • pnmm viwai iw. 
I wm dbnt Mi Nfteoi yoti . 

• «Q fcf fent In • aftMQMfl ft ». 
I *n ft* ft* tfM lor HUpfl not NMtfftfft 



ii 



1 



l# A) A 

II I) B 

20 C) C 

JJ 0) 0 

}4 E) ttfonlknow, 



(on Ml aaMv VIM Of caaflCO • 

13 A) 0-jO* 
li II 

f| p 4110% 

H 01 «1-W% 



»X>C4W yog HuQht Of fnwfl mt 

ut* «»hr an* 
T| •) twt»o*«tArtnof*teMwij«»* 

f Q |wlp*dQf»toWf*|*». 

li O 1 wanottodon#tor*i»onifttM4dh#*f 



J.J 0 46. WhfcfconootthotoaowfciQaqua^ 



JJ 


A) 


3x-7y.2 


JJ 


8) 


-3t«7y-2 




C) 






D) 




J7 




icfofll know. 



J.J p 4?. OuafJflalanl ABOC It toAtto UP Of 2 agpaatOfal Utan$*S 
A8C and BCD. IT* mtasura el Z AfiO Is 



If A) 
t B) 
II C) 



$0* 

1?n* 

150* 



4 E) I dotn know. 



369 



J.i A 34. 6A8ClsarigNttAftoJi. H ZA . 40* and AS- 100 find AC. 

lto4P • «l6428 
009 4Q^ • 0.7060 
ton 40* - 0.8301 



J5 A) 64,28 B 

22 B) 76.60 

If C) 63*1 

12 0) 130.50 A 



J5 E) Idonlknow. 



Itum* «** pnetmaoa of tbt 




fiudMf oi yni ctno wSpatftii torn 


wmmnOm m 9090 » wwy las Mm ton**/* 


dorms oflkaf oim Oy atonoi. 


Una oflty ana. 


51 A) o.ao* 


i A| laao dam to i phMpui ootaoi yaor. 


10 89 t1 -40% 


41 to lmti»dtotaoa*tenBO!r»tr. 


19 Q 41 -00% 


«i Q iwatoodonaltfirWii** 


I* ft fl-00% 


i to IwabtdDrvfciftfcM***)** 

? t) Iw&aotfef dontlflf laajanoaMlaioiaaiv 


1/ It it- 100% 



j. 4 A 35 AWdiriomtenoloa^a^atnilahowaowdraakoian 
angia of 60* *&h tha BtnmdL Whtoayprarimati fca$** 
abovt too o*wnd doas 8 r#* again* th# toust? 



atoaV « 0.6680 

000 60* - 0*8000 

tan 60* - 1.7321 

24 A} 6.0 m 
21 B) 8.7 m 
I? C) 17.3 m 
JO 0) 11.5m 
27 E) Irionl know. 



FW PS 3 

j. 4 A 48. In iha o»vtn t*agf am , 5^ • gj - 3 
tho ratio g^? 

*0 A) § 

10 BJ J 

Z4 C> * 

7 0) f 
Jl £) tdonlknow. 






370 



3.4 a sol Aa oootn fair imvo* to km wft awl tf*n 8 **>•»**. 
How tef It iho ship from to ttB^tng potat? 



i2 


A) 


11.7 ton 


15 


8) 




II 


C) 


8 km 


f 


0) 


4km 


5 








IT E) i don 4 ) know. 
3.4 e 35. A ABC If (irnrtk/ lo A DEF. Dttamtot tht tenyth of s*d» SC. 





J* C 38. 6 ABCttartpMttsngfe. A. 40* and AC- 100. find AB 

ibi 40* • 0.(428 
oo* 40» • O.7SS0 
to* 40* - 0 63*1 



• ?7t 

ERIC 



i3 


A) 


64.28 


21 


B) 




21 


c» 


1505 


20 


D) 


1S5S 


3S 


*) 


tctertl know 




J.I c 48 tnthofigu*bokft^lf»MOt»fwaMtDlf»OI>, W0.4 
cm 1 OP.6cm.tntfMO«8cm. ftntffl* tagfftotw. 



17 


A) 


10 cm 


£3 


B) 


12 cm 


f 


C) 


14 cm 


4 


D) 


lion 


14 


*> 


idonl 




J. 4 C 49. Th»^ur»btbw^rmwiw^tfc^»ndtm^hodof 
moifUf^gJUwIdllt IPS»24m,Pft.2m.af* FIT. 5m, 
how wife bthtcamtf 



3 


A) 


24 m 


IT 


B) 


32m 


17 


C) 


40 m 


ift 


D) 


80m 


22 




Idonlknew. 




J.< C 50. WWcti W«nfl!» an you to w« l» Umflv to AMNP7 

It 




N 



20 B) 




9 C} 





D U. ADEF I* timtarto A XYZ. FWthO l»no1no» YZ. 





D 


J 




V 


\40 \ 


E^- 


A F 




Jw* 


> A) 


26.23 


26 B) 


26 ' 


J* C) 




11 0) 


43.7$ 


m E) 


l<fonl know. 


Th* ttngtm o< 


i A in to flQwrf to tgutJ to 


ii A) 


4 

s 


J* B) 


5 




Jf C) 


| 


4 A 


D) 


4 


5 


JO E) 


i dortl know. 





nMi it pur mm HM 

f Vim hf tihiv%$ . 



It A» 0-10% 



4J 



ftltrt tOf pm. 
If Q) t«* fe» dot* * • r»* 



* 36* AABCttftrVt$|r*«ngJft. W/A«40 # ftiidAC-10,ftftdBC. 

sto m 0.0429 
cot 40* . 8.7680 
ten 40* • 0.8391 



i J A) 11.917 

if B) 6.428 

« C) 8.391 

1* D) 009391 

30 E) I dcnl know. 




J:« p 46. 8 AASCtertMRatto AW»,^«>«i88f9i8 Wtew^^ 
trot? 



A 

3 A) gg.Qj 
m AB PR 

f C) §«g§ 

„„ „. AB PR 
ifl D) jg-pg 

» E) Idwrtknow. 

3.4 D 49. tntf>»rtohJtitangwboJow*C.40»o«0 , 6C«H>.a U»« 

Bw tenoning tribinwBow to End AB, 

»Jn 40*. 0.6428 
CM 40*. O.7S60 
U»40**OJ39t 

ii A) 168 

IX B) 15.9 
U C) 12.6 
Jl D) 23.6 
36 E) I dom know 

3.5 A 51. » A ABC *J COnpiWrt io A DFE. ttwn 

« A) AB -DE 

Si BJ ^BAC-/FDE 

S C) AC-DF 

;< D) ZABC-ZDEF 

9 E) I don! know 
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J.5 A St. tof»«pu*b«Jo*,tf^1 ♦ 1 0CT, whit eon you 



T 


A) 


18-^2 


J2 


8) 


QTlinoipmMtoRS, 


19 


c> 




If 


D) 




JO 


£) 


1 do*rt know. 




I fiyw^ CaM9 wi od Ml I 

co no ci oo^o* f*J* fey cfcoflco. 



J* 
* II 



q «i-oo% 



o*. 



flOOdW 19 Ww0f |h# fc*fli 0O^rfC9y t 



IwBfeo Ant M jtor. 



J.J B 91. Tbttmaotorto! T fctoffodo l*» m mtf Ino pi AngloZond 
sn0lt5mr*f§ffidtoas 



3 


A) 


oppoffto onpfoii 


IJ 


1) 




JU 


CJ 


eonotpondtag onglot* 


J* 


D) 


•itrfttJo tatriw *ng)ti. 


J 




f tfpfrt know. 




3.5 B 92, ABCOfr 0 focu*o* A8t*conB*vomto&f,CDlt 

ooogni*n!toD£.»nd AEUcoflgn*^»CF. WNchonoof 
tf» totowN? mu* bo tn* tbout AAK)»i*ACFB* 



I A) dAEDbnotoonQnjonttoftCFB 

15 B) Tfco&iftffeoftOfOfKrttiiougtito 
ti miwbm whoihor froy oro 
Oongn**. 

Ai C) AAEDtot»n^vtmioACrB(S S S) 
15 D) A AED Is oonofUinl to A CFB {A-S- A), 
7 E) Ictoftlknow. 



ERIC 1 



If 0-10% 

If 0) 59-40% 

#f Q 41-00% 

}17 Oj 0t-00% 

II f) *1»tO0% 




Mart only en*. 

t# A) tw*<bn*to*pr»*BPt*c*PO*r»» 

M I) t«a§*m*j*o9*Kftoaiy**f 

If Q t««b»0pn»lMV»fMr, 

I 0} I irffbt dm to ******** yt«. 

t f) I to don* ipr not l*«d to* 



J.5 c 51. biWoaplf ABC. BDto ttomoctanto AC WhtfBftfttona! 
MDfMltofi bifQtfnd to show Ml Mm^lo ABO d 
conpmofl! to trtaQJo CBDT 

f A) AB-CO 

B) AB-BC 

« C) 60* AB 

« O) AC-BC 

7 E) fdwfl tow. 



J. 5 c 52. toon** fof *n tob«p*»floltomt,wHchoflOo!t*» 
toOoorinQ must bo fcuo? 



I 





m, . 
















5 


A} 


£ 3 ml Z 4 muH boft bo right tnpta. 


J? 


B) 


^ 1 mm) haoo tho obm moonpo os * 4, 


ifl 


CJ 


Z1 0^4lHUMOQUBllKr. 


it 


D) 


* 3 murt hovo 0io oamo mooouff M d. 2. 


6 




Ictott know. 



5.5 0 51. tattoflO*TOft,ST»ifibf0ftmflf!toftOtf 

f A} + R 

O T 

5 E} 1 donl know 





P 52. to to igurtt botow AS • XZ, AC ■ XY, ond ^ CAB and z 
YXZMehmMnmlW. Aw to triangto concern? If 
00, chom to mmf toi lofio you Wo. 





3 


A> 


Vn (S-5-S) 


> 


B> 


rt$(*.8-A) 


< 


C) 


No 




OJ 


YM 15-A-S) 


7 


EJ 


1 tfortt know. 



U9mttlwft«pwaw*l0*flf|tW 

otwiwi oiN#f Vim fey chwit 



11 s 

t# 0) 
11 c* 
it n 



0-00% 
tl-40% 
41 *00% 

§1*100% 



OMPitmOiy mtdptf to iww 0w ktm content 
fttwfe Otty OAiu 

If 8) ffwaadbr* duetts tctoctfw 

T fi| t »«i»<*x» In t ******* ?** 

9 0 IvflnptOt not itf*dh*t 



a 11 Th«piiVf^o<aAiiowrtMtonoi»l»21 cmandto 

toVffcOlonoofttooQfcJtJitttoitOtm Whii is to lone/th 
oftoohoctootudo? 





A> 


6cm 


5 


*) 


1.5 em 


f 


C) 


4.5 cm 


ii 


0) 


3 cm 


t 


E) 


I Oral know. 



i.j a 13. 



A r«*nguJ*f pc^ to to bo femtuadod by • fioctoapvto 
comofttwifctmwJdfc. ft cwmottf costs ttSOpofsguvo 
mttmtndtotfmoftstonooftopoolotoiombr 8 m, 
wtto} woukJ to wtft coif? 



1/ 


A) 


S 40 


if 


B) 


I 80 


a 


C) 


$100 


is 


D> 


$120 


a 


0 


IdOfft know. 



S 9m +>)m+. 



E »$***# p**c«rt*9» otf tf^ 
oo^#cf ittof Inn Oy tftowo. 

If 8) ft. 40% 
77 p 41*00% 
U D) 01-09% 

< *) oi-too% 



s lo o#w*w ow toco oonocOy^ 



if 41 Iwdjn, lsapn»tapi acted y». 

SI *) 0*SS*f»A*V»ii«*OQfyMr. 

i fft iwJfetdmtoiftftuqroiyftfr. 

I €) I «a not twdtotorwon*** 



i.l o 36. Tfc# domotoi o* • tflcydo wh*tl it 70 cm, AppmilmtfoV 
how (of toi**fd doos to tricydo frtrot lor ooo compioto 
fun* of to whoof? 



15 


A) 


70 cm 


If 


B) 


140 cm 




C) 




$ 


D) 


3850 cm 




E) 


! donl know. 






tfmJ-cfec% of ooch ond. Apptosimas* V I* ft wound 
to ouistdo «do* of to fiott? 



J? 


A) 


JS 


B) 


JJ7 


C) 


II 




li 


n 




t donl kr>cw 



o n o 



pjee «•!!«) 



if A) 4U em 

11 B} 93,1 em 

18 C) 23,8cm 

7 D) 30.6cm 

71 E) Iftonlknew. 

c 3?, Determine to perfumer otihlilgufe. 
18 m 




20m 



18 A) 

14 B) 

ii C) 

10 0) 

8 €> 



48 m 
55 m 
78m 
87m 

llfefllkAOW. 



11m 



1 At 8*10* 

f |) 11*40% 

111 Q 4f»CC% 

17 0| 91-90% 

11 f) H 100% 



" lip w m m Wm Urocotttctfy? 



#1 A} 8 w dbwi b t frukw J tehpo* yur 
J E} ft «H<ttlb* fen* tot nol IMS t** 



4 . 7 a 1 3. How many one cenfimetnj 8QU8foo e^mid be required te 

cover the emmj auricoe ef e rectangular fefedt met measures 
3 cm by 5 cm by 7 cm. 



ERIC 



Surfaces 


Mee 


■ 2(Ar»9> + «h) 


U 


AJ 


31 


10 


B) 


71 


2$ 


C) 


10S 


JLZ 


D) 


142 


15 


E) 


tdonlknow. 



i.l 4 37. B^ifMelA0eFI»42em»,a^m*»m«leri^irtiltfe 

DE. 



i5 A) 5 25 cm 

If B) 10.5 cm 

15 C) 12 cm 

19 D) 21cm 

19 E) Idonl knew. 

«.i e 15. A 8tm at a^haft palm efleevar about 6 m* of surface. The 
pemtltsoti mean* of five imw only. How many cent em 
needed to pemf a dm/ewcy i$ m brio ond 3 m wide? 

18 A) 2 

J4 0) 7 

15 C) 8 

II D) 8 

j<? E) Idonl know. 

4.1 a 38. The surface area of this rectangular pd$m Is 
11 A) 350 cm* 
f B) 500 cm 2 
II C) TPOem* 
$1 O) 1200 cm* 
11 E) Idonl tow. 

4 .2 c 15. Tow* A 4 B, end C a*e on me shore d e lake as shown in 
Jhs map betow. The tistance from A to Bis 7.8 km and fro 
tfettnee torn A to C J* 2 4 km. WNchoneof thefottowmf Is 
the best sfi*mats for the area o? the take? 

B A 



17 A) 10km* 

SI B) 18 km* 

9 C) 14 km* 

1J D) 24 km* 

7 E) Idonl know 




8cm 



15 cm 



10 cm 




4,1 C 19. ki«titfa0(Mib^i;tfiraofm^fO»^24 
cm*, WhatfethtraofthoptfalttoptmOVRS? 



U A) 

17 B) 

a c> 

f D) 

IT E) 



40 om* 

96 cm* 
94 cm* 
18 cm* 
Ideal know. 




4,1 c 39. Whatta9»appmrfm*»totrtttflfaooaraaof thaaofld 
cylnd#r btk>w? Ust tf» fefmufc 

Surtaco Ai*a»2xr* + {wh. 



JJ A} 990cm* 

iff P) 1197 a** 

19 O 300 cm* 

J J 0) 934 em* 

11 E) I Ami know. 




20 cm 



4.1 9 13. Tha bas3 U&mHi tha 
19 A) 15 m* 
ii 6) 75m* 
t C) 199m* 
17 0) 5m* 
10 E) ! «to*1 know. 



of tha cfeda shown to tow Is 




MM! «**§ w» QM Mi I 

7 A} a-ia* 
i j ft? ti-«e% 

jj o 4l-«0% 

n oi it *io% 
i# er it -ioo% 



SSa SS ffi ****** m 

tlpffc Oflty OM, 

if A) •«■»*** to •p*4M»K*06ly*» 

41 0) IwMdDfW^jrVtoMiatfvoi^v 

* Q ft««!*(ftm*»t*y«ar 

t 0| t w* t* dorm h » tcNuqkiWl . 



3S1 



??stccpya 



4.1 o 14. Find tha fuH*c«VMOl{h9 iqutftprrKm^^^b^ow. 

Surfaoa Aim « S* a 4$tyl wfea* bit tha tangfe of Ota 
bataandnlstnatfcmhaight 



II AJ 192cm* 
f 8) 144cm* 

JUS C) 338cm* 
1 0) 394 on* 

I 



12 cm 



#.1 O 15. 



17 I) 

Wh*! is Iba turtaca mi of 9» r»cUnguJ*r pritm tnown 
batow? 

Surfaca Atm *2(/w ♦ to + w# 



11 


A) 


39 m* 


10 


B) 


31 m* 


10 


C) 


99 m* 


JU 


D) 


91 m* 


4 


E) 


Idonl know. 



1.1 O 37. Tht ftr#* of fh»s «gu*a It 



J* 


AJ 


39 cm* 


21 


B) 


44 cm* 


JJ 


C) 


90 cm* 


Ji 


D) 


110 cm* 


so 


EJ 


Idonl know. 



5m 



In 



9 cm 



19 cm 



9cm 



5cm 



* y * 39. Tha vofcmt of a pyramid tt aqual to j B h, whara B Is Tht trta 
of lhs bast erxj h \$ tht vtnkaJ h*r* ^w volumt of tht 
pyramid shown Mow ft 



XI 


A) 


1K»m* 


J5 


B> 


1800 m* 


15 


c> 


JiOOmi 




D) 


3600 m* 


jo 




tdonl Iroow. 




10 m 



*1mmm*t*mMkmm**Migfr ******* cm 
tone, 10cm*fe,andfemtfoop? 



JI 


A) 


10 


11 


B) 


IN 


M 


C) 


720 




o> 


1440 


JI 




I4M1 



OfM » 
•Biof Oion fey tfmi. 

If B) If «40% 
if Q 41-10% 

j> n ot »oo% 



r yow W ig w 1 9* 1*94 1» 



i oi i^r*dotiotoofeOooqvofiro*. 



4.J 9 1* Tho teti tf&ntto tor lh# vcfcmo of tno sot* thown botow 
It 



12 


A) 


29 


9 


B> 


se 


19 


CJ 




li 


D) 


720 


IS 


*) 


1 Ami knew 




58 



Whiltsftshftight? 



JJ 


A) 


* cm 






J4 


B) 
C) 


• an 




27 


It em 




14 


0) 


32 cm 


12 cm 




14 


E) 


litonltaow. 







8 cm 



ooaoai ofw **n by efcwc*. 

J* *) 0*0% 
/I B) 21-40% 
J4 C* 41 - 00% 

ft) »t • 100% 





*$ m **** ** * db fc v tNtachoeiy— t 

/ 09 i*tt*ttfw*i»»«*o««»flt*». 

J 8 tttttttttedtoto f*i*»w«M M h** 



3 b 



9 

ERIC 



* A) -Si- 
U B) Si- ey 

J C) ty-5« 

I O) U*-*y 

# E) I cfcml know. 

r a 17. S*mp%: r*o-fr-i) 
** A) 0 
79 0) 2r*2i 

f C) 2r 
jU D) 2t 

J ej idommiow. 



f rrntrt tth r»n iTT 

to pgr CfeSt wWgrt 

op*tcfo«>orf«i» 

t B) t!*40% 
t* CI 41-80% 

» 19 it -00% 
« Sj 01 - 100% 




Of fW^O^B^S^KJ^^^^^^ 
8*0 Ovm 809960ft 



KbOOtffftt. 



tf H iMMotmoVtaoft 
1 Q tt^ttite^lpifmrtmiMftM 



i >l 10. 



•WBfprwokmlorihooqiwtf 



JO 


A) 


3«* 


5 


B) 


2(3i) 


5 


C) 




31 


0) 




4 


E) 


Idbnlknew. 



J a 40 TNoofl^Bnowcaftaltoo^i&nwtfwcMi^itUf^J 
car, M i rtproooftt th# cot! of a now car. am 4 y r»pftt#m j 
tho oofi of o usod ca#, orMdi on# of thtto ^ bvo? 





A) 


t«4jr 




13 


B) 


*- y* 




JO 


C) 






n 


0) 


i-y »4 


n 

0 ^ 



ERIC v 



S.I A 53. M^mti^Mr. *2»*bc* - } 

« A) flaW 

U B) 2U*bc* 

i C) 40ric 9 

I D) 40i*bc* 

f E) Idonlknow. 
J.l a 54. TtagrMlMlcDiMWttalof ol Ji'r 3 . i5«y 2 ,»«d20iVfc 

H A) diy 

11 • B) 5iy* 
I C) 

S D) WiV 

J E) 1 <tem know. 

j, j a SS. S&nplfy: Ifry 4 ** *4yi» 

15 A) 3yV 

f C) 

J 0) 5yV 

J E) fdwrtknow. 

5.1 a 58. Factor ewr?pl#!fV: 12 - 23i*5i* 

iff A) (3-5iN4-i) 

i# 8) (4*«yp-$«) 

f C) <i-*H2-4*} 

f D) (12*3iM1-2») 

il E) 1 tail know. 

1.1 * 10. Evskiatt: 3s*-2t> whtfts--0.5andb*&2 

f A) 7.1 

J7 B) US 

SO C) -1.15 

14 D) 0.35 

J* E) td&mknow. 



5.1 a 30, Ettkiftts: ~4*f»- 3fe}wt*f»a»2aftdb»-l 

JU A) -4Q 

« B) -0 

;i C) b 

U D) 40 

E) Idcml know. 



m 90 

s.i a 40. Whtnm.-1andft»1,ttisvttose! ~- is 



J 4 A) -1 

ZJ 8) 1 

75 C) -20 

II D) 20 

15 E) IdOrilknow. 



5.1 05a A right tito^ hts s typottm** of bjnggt * and logs of 
lengths y and* Whsttsftsv**? 

7 A) jt** 
5 B) n* 

JtZ 0) Jyi . 
77 E) tdomknow. 



5. J 8 54. Expand: l3* + *y*P 

S A) ««* ♦ By* 

41 B) B» , *1By < 

5 C) Bi**12iy*# 1Sy* 

JU D) t»'*24fly**1Sy4 

1 E) Idomknow 



i.l » 55. 



j.i • se. 



J.l C 18. 



3.1 C 38. 



5.1 e 53. 



»n • 3 r> 7 

9 

ERIC 



E»p«ndondiJmplTy: (2i- 5)»- 3{»~7) 

1J A) 4a»-3«~32 

JS Q 4s*-29a*4 

Of C) 4*4- 234*48 

13 0) 4«*- 3x« 18 
J> E) Idoniknow. 

MtitrtNlngfMOR 4{ )- 3i««y).z«y 
Ji A) ~*- r 

10 t) -t«y 

14 C) *- f 

11 0) ujf 

14 O litortknow. 

i-p-ij «hm,..| 
tt A) 1 
H 8) -1 
4 C} 2 
4 0) -2 
« E) Idoniknow. 
If b.4, y«2,tndx-0.5,fh«*«k»of 2*y*» k 



ii 


A) 


18 


27 




32 


1« 


c> 


84 


1* 




128 


11 


E> 


1 Axil know 



9 A) Sa* u 

li 0) a*- 9*- 14 

2Q C) t*-8» + l4 

# D} U«~ 9 

# f) f Ami know. 



5.1 c W. Faoor comply ewth* «So*t* numbvi 4«*- 0 
71 A) (2a+4)(3a~2) 

Zi CI *»(t*-2) 

ii D) 2*{a*9(a- 1} 
10 E) Idoniknow. 
5. J c$l Factor eomptot*: a*- MP 

7 A) (a-1*W(a*») 

10 B) (a — 6t>Xi- fb) 

44 C) (t-ebK»*to) 

5 D) fa-4t>H**9b) 

3 E) IdoM knot. 

3. J C58. A-3n*-2lW& ITfl-~3.fiaflftav«taaofAlt 
• A) -S 
I B) 10 

10 C) 15 

11 0) 21 

11 E) I don 1 know. 
5.1 p 18. Sfmpny; (3p*2q)-(p*(# 

42 A) 

if B) 2p#3q 

ii C) 4p- 3q 

#0) «p^q 

? E) tdoMkncw. 

5. J X> S3 SJmpSfy: iSpB^jpj 
15 A) Spl 

J C) 12p3 
# 0) 17p« 



3 s 



s.l 0 54. I "TSTm O.te 4 , 9m a • 

» A) 0.3x« 

J* 1} OJ1I> 

« CJ 032i» 

ifi DJ OJlH 

It E) Itfwnl know. 

S.J » 55. SmplV. -^/^f 5 

IS E) 1 tort knew. 

5.1 0 65. W»~ ♦ j . MR«2«ndf •S.iwnVwvakMol Rto 

7 B) j 

7 C) | 

XI 0) | 
J E) 1 Awl know. 

5.2 4 fft SOiVt: 2-(1-y)«7-y 

J7 A) y- 0 

JO 8} y — 05 

Jf C| y 0.5 

76 D) y- t 

J« E) Idwilkittw. 

O 

ERLC 



5.7 4 57. Sohriioc i*Wtl*fc j ♦ j - 5 



I A) -20 

• BJ -1$ 

if C) 15 

ii D) 20 

7! E) Idwilknow, 



5.7 a 55. $o*# tof a. 



1-3*7 



17 A) i £10 

12 B) X«4 

Si C) 1210 

7 D) l»10 

7 E) IdoM know. 



5.7 4 50. SoVtiof jl 



4 A) l. "-jp 

as Bj i« ~ | 

£1 C) Um | 

ID) I* y 

9 E) f toft know. 



5.7 Jl 00, >M ^' ,ftif>yi 



7 A) £-2 



10 OJ 4*-| 

77 E) Idftfllknow 



3:m 



5.7 * Ifc 



5,7 M $7, 



5.7 * 56 
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SoJvt: 




Si- 101-1.5 


f 


A> 


1.0J 


U 


8} 


*.0.4 


$4 


C) 




9 


0) 


i«o a 


15 


E) 


Ittonl know. 



a> miiimmmiiHii 

4 9 9 

o lllllllljlllljlllllll 

* imiimiiiniiimi 

SoKt: 2i*« 1 - * 

jj A) v • | ori » - 1 

;j B) ■« 5 

35 D) «• - j oti • 1 
75 C> ItfoMkno* 



5.1 0 $9. So** t** to»c*<n0 tqutiton tor 1 : Ai + Bi.C 
f A) l-C- a*- e 



J7 CJ t»|-Ai 

5 D) !»C- A~ 8 
11 E) f dwrt know 



IIM l« rout cfc* w4 0M 9* Ml 




l« AJ 
I? B) 



019% 

41f©% 
§1 • W% 

. »10% 



7 A) lw**a»lftSP**VllC*QafftV. 
** 9) Ivtimd^MiOodrfir 

5 fi| twJb»<Mtoi«bMQ*fff y«* 



5.7 a 60 Soto torn 4{fi-3)-5«7n 
15 A) ft.^ 
17 

JJ 6) n- y 
17 C) n - 5 

J J E) ! dot* know 
5.7 r 19 So***: 53* - 17 • 2 4s* 46 



7 A) i« 2 
B) TO 
340 



JJ C) *» 



29 



0 0} i- ~ 
15 E) Jdonl know. 



Mbdvfltt Hi yaw dm «t pi Mi Nm 

* A> 0-«% 

If 8) 91-40% 

CJ 4t«0% 

1/ O) ll'N% 

** I) It 160% 



ttet* *Jrty Mt, 



few * ** 



II A) lw»0W»*»pw*»a KtaWftw 

47 9} lvMdP^»W^mcCHO0»f«il 

J CJ Iwlt»4Mtot»9*tw>w 

7 Oy imMOMiftMMqMii^ 



3:12 



5.1 c 4a Sototefc fe*7»S«*4 
J# B) 

*f C) i. J 

JJ 0) y 

if f) I (tonl knew. 
$.i c 57. Wh^on«o#tiffDte^to»t^tph^2i- 3*5? 

a> 1 - H 1 1 M 1 i 11 1 1 1 1 1 1 1 1 1 1 

" i H i i iiiiii ii mmii 

a 4 



o 11111H11111111111M1 

0 4 

7}.2*->5l4tJV4T 
14 A) TT># tqwgflort h«4 loMteii 
14 B) T7w tquaStoft fctl ln«nlt#ly many 

11 C) *-0 

J5 D) i»1ft 

SO E) Sdbnl know. 

5.1 c 59. FVrt *9vrt»of i fucfclhtf 5i f ♦ t$-95 
41 A) 4 
? B) -4 

f 0) At rati m*rofr#n 
19 E) Idonl know 



° o n o 

ERLC 3***> 



$.1 e 19. » MltidKM 19 • numttr and At turn l§ imrfUpNtf 



If A) -| 
li B) -4 

15 C) -7j 

i« E) Idonlkncw. 
5.1 © 40. SoVt torn: 4{«- 3)- 5«7n 

14 A) n- "y 

17 

J4 B) n- y 



11 C) fi« 5 

15 D) »• "5 
51 E) IdCfil knew. 



5.1 D 57. So** tori: 5i~15k>*£1S 

51 A) 15! 

14 B) 12 f 

15 C) *s-l 
25 D) 

15 E) tdortknow. 



S.7 0 50 Sohr«tef i: 



Ji 


A) 


*--8 


14 


B) 


0 

«— 5 


19 


CJ 


1-4 


JO 


t» 


1-8 


15 


E) 


Ictonll 



394 



i A) m.y~b-x 

11 C) m.y + b-i 

fj O) m.jfb- y ) 

II E) fOcmlknow, 



it t* 1 10% 

1J •) tt**0% 

It G> «t -W* 

ft 0| 91.10% 

II t) Ot-fOM 




10 W » f» NiB boh tc H yt 



9 A) t^tfwtnap ^ te Mn efcppiy^ 
># 8} t Mdbn* firing «ntc^r«» 



f.J * 60, TDtgnphoftiO o* i»2t| 

*> ttHttWHW4WW 

• t 

»> Wlllllillmilimi 



• f 



• t 



• t 



E) IdOnl know 



Mm » your «** m p* mwm 

11 A* 0*10% 

if •) |t*4Q% 

ft C» 49-10% 

If 0) •!-•&% 

If C| *l-tCC% 



Mm* mt*t mi. 



M ») • mft*w4k**p**s icfttoiM* 
f €} i *»fB*»» fen* to* fMfttnt an 



3: • 



o 

ERIC 



*3 * 20 About how mmy fc» $ mmon7 

29 A| Tiio «i**or of Mrtw your M. 
f B) Thonmborolyilftf ofwidcmaboacffi 

is C) T^omifnteorpooptothtfcoMtfte 
P**otf mo i mom fotf Muting 

-U D) nommborolttmtofi^motfod^fta 

d to woom. 

1* E) fdbnlkfttw. 



*S » 20. Abou! how much dots i horto wotyt? 





A) 


4* 


s 


B) 






c> 


40010 


17 


D) 


4000 kg 


13 


E) 


Idonl know. 





A) 


lost than hal th* origin* numbtf. 




B> 


moro man httf tho original mwrtwr 


* 


C) 


• fraction. 




D) 


bnpMiM to patfct 


? 


E) 


Jctonl know 


' Nigh would a clock of ono mfl&on ponrvot i»? 




A> 


am 


17 


S) 


200 m 


23 


C) 


2000m 


itf 


0} 


90 000 m 


}0 




t (tool know 
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Student Background Questionnaires 
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GRADE 4 STUDENT BACKGROUND INFORMATION 

I For each item, shade the appropriate space on ttif answer ihee~| 
1. Six 

32 A) Malt 
4$ B) Female 



2. Age 

J A) tf or It it #P) 11 

51 8) 9 0 E) 12 or mpre 

«# C) 10 



3. Whit program art you In? 

9J A) Regular Grade 4 prop ram In English 
f B) Early French Immersion 
i C) Programme-cedre da transit 



4. In tale clefts, mathemalic* U taught in 

P# A) English. 
2 B) French. 

j For lha nest Ihraa Hems, decMo whether you agree or disapre* } 



5. You have to be able to do mathematics lo 901 a pood Jot whan 
you prow up. 

7 A) Strongly disagree 

4 B) Disagree 
JO C) Do not know 
43 D) Apraa 
4 0 E) Strongly apraa 



ft. Most ptoplt use mathematics In their Jobs. 

2 A) Strongly disagree 

s B) Disagree 

12 CJ Do not Know 

s* D) Apraa 

70 1} Strongly agraa 

7. Whan I leave echooi, f would like a Job whara I have 10 use 
mathematics. 

i A) Stronply dlaapraa 

J* B) Disagree 

2$ C) Do not Know 

J* D) Agraa 

J! £) Strongly agree 



For aacTTol ine ne*i touiiiems. ihraa answers ere needed 

A) Tall how Important you Think lha topic Is. 

B) TaH how any you think tha topic IS. 

C) Tall how much you Ilka tha topic 

H you art not aofa what a topic means, leave its answers blank 



d. Adding, subtracting, multiplying, and dividing whoia number* 



i not at alt Important 2 

1 nol Important 34 

a undecided 1 1 

«5 important Si 

#7 vary important j£ 



» 

vary difficult 
difficult 
undecided 
aaay 

vary easy 



C 

4 dltllkaatot 

a dislike 
10 undecided 
49 hka 
29 Hka a lot 



9, iaarning about decimals 

A B C 

1 not at all important 2 vary difficult 2 dislike a lot 

J not Important 13 difficult 20 dislike 

12 undecided 19 undecided J 7 undecided 

49 important 43 aaiy «? like 

33 very important vary easy 7« Ilka a lot 



10. learning about fractions 

A B 

1 not at all Important 7 vary difficult 
3 not Important $7 difficult 
ii undecided 15 undecided 

$2 important 43 easy 

j j very important . 77 vary easy 

11. Learning how to estimate 



2 no! at all Important 2 

$ not Important 12 

12 undecided j; 

49 Important 41 

37 vary Important 37 



m 

vary difficult 
difficult 
undecided 
easy 

vary easy 



3 dislike a lot 

9 dislike 

15 undecided 

44 Hka 

29 Ilka a lot 



lot 



C 

4 dislike a 
il dislike 
13 undecided 
44 like 
79 like a lot 



Learning things about geometry like shapes, flips, turns, and 
slides 



3 not at all Important 2 
€ not Important 14 
14 vntittrimti 2 7 

5 3 Important 30 
74 very Important j 7 



B 

vary difficult 
difficult 

easy 

vary easy 



3 

10 
13 
51 
73 



diaflke a tot 

disltke 

undoctded 

like 

like a lot 



P. Checking anawera 



1 not at all important 1 
^ not important 9 
6 undecided 10 
40 important 4$ 
$9 very imponant 3) 

10 Using graphs 



2 not at alt Imponant 3 

4 not Important 14 

is undecided is 

51 Important 44 

24 very Important 19 



very difficult 
difficult 
undecided 
easy 

very easy 



B 

very difficult 
difficult 

%in09C*6§}^ 

easy 

very easy 



3 
12 
1 4 

49 

t ■» 



3 
17 

44 

23 



c 

dislike e tot 
dislike 

like 

f>ko e tot 



dislike e tot 
dislike 
undecided 
tike 

like a lot 
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11. Laamlng about plaeo vataa 



4 t> 



ERIC 



Ate 

I not ft! ft* Important J vary OWRcwft # • lot 

J not Important IT difficult Jl ttfttlfca 

I J undtoltt) 11 uadaddad II undacidad 

#5 Important #1 aasy ## ^o 

22 vary Important 1 9 vary tat? j# Ilka a tot 



•. laamlng about maasurlng walgnt, tialght langtn. and wiotn 

A • C 

2 Ml at all Important * *ar» difficult 1 tfaHfca a tot 

* not Important jo dinicwtt J* disiiHa 

10 ur«>acW»d j> unoaddod 14 undorfdad 

as Important si aasy 51 «*a 

#1 vary Important i # vary aasy i a Ilka a lot 

9. ia a ruing now to us* calculators 

ABC 

4 not at art Important i vary difficult l dtaiiaa a lot 
a not Important < difficult s dlstiks 

jo ondooftdod i vnoacidad a undacidad 

50 important 42 aaiy Hko 

71 vary Important <* vary aaiy 41 likoalot 

$0. Ualng objocts aucn aa blocks, counts rs. and gaofroarda 

ABC 

$ not at all Important I vary dltiteurt 1 dlalHia a lot 
j 4 not Important # difficult if dlallka 
24 ondaddod if yndacidtd id yndtcidad 

O Important 44 aaay #1 ***a 

j j vary Important 12 vary aasy JO Hkaalot 



1 1 . Laarnlng attataglas tor problam solving, swcn as looking 
lor pattarna and making modats 

ABC 

l not at all Important t vary difficult 4 diatiaa a lot 
* not important 14 difficult II dlallka 
j« uodaddad 19 tmdaordad it yndacldad 

4 4 Important 41 aasy 44 ttka 

22 vary Important J2 vary aasy 24 ltkaalot 

it. Tha tanchar shows us what to do on tha blackboard or tha 
ovarhoad projsctor. 

49 A) Almost ovary day 

22 B> Oftsn 

12 C) SomaUmaa 

2 D) Raraly 

2 £) Nsvsr 

13. Ws usa objscts llks blocks, countar*. and gaoboards. 

2 A) Almost avary day 

jo B) Oftan 

20 C) Somotims* 

25 D) Raraly 

22 E> Ntvar 



14. Ws work Individually on probiama or othor aiarcisas tha 
taachar assigns. 

43 A) Almost avary day 

24 B) Man 

22 C) Soroatlmas 

7 D) Raraly 

2 E) Navar 



12. Wa usa calculators. 

< A) Almost ovary day 

a 6) Oftan 

20 C) Somaffmas 

2« D) Raraly 

22 E) Navar 



1 3. Wo nova Quitsos or tosta. 

r A) Almost ovary day 

25 B) On an 

4 4 C) SomoHmos 

12 D) Raraly 

2 E) Navar 



ta. Wa ravlaw our hemoworfc and discuif tha aotuttons 

24 A) Almost avary day 

75 B) Wan 

21 C) Somottmoa 

17 0) Raraly 

6 E) Navar 



11. Wa wort In small groups 

15 A) Almost avary day 

is B) Oftan 

22 C) Somallmas 

71 0} Raraly 

4 E) Navar 



13. Wa usa compulars 

39 A) Almost ovary day 

25 B) Ottan 

22 C| Somatima* 

i $ 0} Raraly 

19 El Navar 



14 Tna taachar ha'ps individual sfudantt 

4$ A) Almost avary day 

75 B) Oftan 

27 C) Somallmas 

7 Dl Raraly 

7 E) Navar 



GRADE 7 STUDENT BACKGROUND INFORMATION 



tftadt in tha appfoprtala 

1. S#* 

32 A) tote 
It i) Ftfflttt 

1 Aga 

0 A) 10 or lata #5 D) 13 

1 8) it 5 E) 14 or mom 
59 C) 12 

3. Whai program ara you in? 

9) A) Ragutar Grata 7 program in Engbsn 

# 8) Earty Fftnca tmmtf ran 

J C) Lilt Frtncn tmm*f$ion 

i D) ft r og?a mrm >cadra da fcangati 

4. in tnls tfats, matoamatics is laugh* to 

19 A) EngSfft. 
1 B) Frtnch. 



j For tha nart thraa Hams, daoda to what art»m yoy aorta pr saqret } 



& Vouhavatoba a&afeferfwhama&atogt; a p*od job wnan you grow up 



1 


A) 


Strong Dtatgra* 


6 


B) 


Duagtat 


* 


C> 


Do not linow 




o> 


Agraa 


27 




Slrongty Agra* 



& Mo* pwopit usa mashamafes to thafr Jobs. 



I 


A) 


Strongly DJ*agr*a 


4 






9 


c d! 


Do not know 


61 


€) 


Agraa 


76 


Strongly Agraa 



7. Whan ! ttava school, 1 would ffca a joo whtrt f havt to uft mathtmam 

$ A) Strongly Dlaagraa 

If B) Dlwpftt 

Jtf C) Do not know 

21 D> Agraa 

11 B) Strongry Agraa 



PortacR of 55 ntn Eur SSmZ ihraa amwars 5a rtSSSacT 

A} Ttt now tatfiflU^alyow^f* th# topic 
8) Tal how taaxyouWnktha topic la, 
C) Ton how much you gfca iha top*. 

If you ft not tuf what a tgge matnt t laava its thf • answars plur* 



8 learning gromtfry 





A 




7 


not ml afl Important 




9 


hot tmport&nt 


it 


19 


umtocjgtd 


20 


59 


tmpOHjnl 


#9 


12 


vary important 


il 



c 

J Osftaatot 
20 ettuko 
J* uno#c«td 
<? s*a 
10 HaafcJ 



9 Worfclng with tfsta and graphs 





A 




2 


not a! tl) important 


2 


6 


no! important 


15 


70 


undwddad 


25 


52 


important 


49 


19 


vary important 


13 



B C 

vtfy <£flfcuB # tfOXtilot 

dittos 15 tiftika 

undw^dtd 2* und*c*d*d 

aasy <r Kit 

va ry aasy u Sktak>t 



10 Learning to us* calculators 

Abc 

2 not at all Important 0 van/ difficult 1 c8ii*t a lot 

12 ncrf import am 7 cfifficuft 4 dWika 

10 undaodad $ undac^dtd 10 undadOd 

*6 Important j 5 tWy l7 tof 

29 wry important 50 vary aasy 50 ftkaafct 
ff. taammg sirasagfe* lor proplam toMng Bit toottng 
tof pj^tms and mateng modtfe 

A 

2 noi wft aS important 

6 noi tmpoiUitl 
17 undaadod 
16 Imports! 
29 vary vnponw 





B 




c 


4 




f 


dWcaatof 


79 


d>ff«uS 


22 


tittfet 


30 


tmda^dad 


25 


undtcidad 


22 


•asy 


J# 


Ska 


7 


vary aasy 


12 


ttt atet 



a AdoVtg, iu5trac0ng. and muJUplying frmctlona 



J not at an Important 

5 noi Important 

l J undacidtd 

5* fmpo/Ufti 

26 van/ important 





B 




C 




taiy dHflcuit 


5 


dtsSka a lot 


jj 


OVbcv4 


19 


d»»l*ka 


16 


imdacidtd 


19 


undacidad 


5J 


aasy 


#7 


fe*a 


;<? 


vary aa$y 


9 


&t a tot 



9 Ao^ng, iwotractmg, and mu trying decimals 





A 




B 




C 


1 


not at aH Important 


l 


*try o^tficuil 


5 


oH&fca a lot 


J 


not important 


11 


dHticul 


19 


Osirka 


JO 


undtodad 


15 


undocidad 


2D 


umJ«c»dtd 


55 


Imports 


Iff 


aasy 


#6 


Bkt 




vary tmpon am 




van/ aasy 


10 


Ma a to! 



to Wortong with parcanfs 



1 hot It afl Im po rta nt 

2 not Important 
10 undacJdad 
#6 Import am 

<1 vary Important 





B 




c 


2 


van/ dfficu* 


5 


dte&tatot 


15 


OTffrCutt 


15 


dbsfika 


2« 


und«ck)ad 


24 




«0 


•asy 


40 




19 


van/ aasy 


16 


Mtatot 



4 



n. Lf*m*ng abouJ astfmition 



A • C 

3 mm afl imp** i *aiy*w«i « **f^* atet 

5 not important ? fWta* 1* 

it unctectftd II i*mt»c*a0 25 Mn*a«*iad 

50 Important O twy #o ifca 

77 van/ important 32 wyaasy W miW 



8. Manwtaio. bask: taCJS 

A B C 

i noiattf import** I T»ryc**cu* # *fc»iaalot 

7 no! important if tffftcuft 70 *>*fc*a 

* yndac*fa* 25 vnOacidad 71 undadOad 

55 important 51 5« tk* 

55 vary important 27 vtiy lity 5 i*aa*0* 



9, Solving tqutftant 



I not #1 aP Imports/it 
J no! Important 
f undacttf ad 
$$ important 
J5 van/ Important 



B 

I vwydHAcuft 
ir difftcui 

«5 aasy 

21 varyaasy 



C 

$ d&Bia atot 
72 

20 undvcittt* 
a Its 
9 iMftta 



tO. Working wflh p^rtmtfff, trn and vofcma 



1 not ft) stt »»Wt«fli 

5 nol important 

54 Important 

2$ van/ important 



l vary <*ftoi 
15 #&cyJt 
25 undaadsd 
it aasy 



* d&Skaatot 
75 tfifWti 

ij waatot 



11. Working wftft fmagan 



7 not at a0 important 

7 not import ins 

55 tjndaadad 

#7 Important 

25 vary Important 



B 

7 vary dtfficuB 
15 *m*uft 
55 undaodfd 
52 aasy 
15 vtfy #«y 



5 <*afckaatot 

19 fflslfca 

«0 undaokJad 
50 IHit 

10 fcaatel 



12. Wa um compuian Hi out mathematics ctos * 



7 A) 
f B> 

5 C) 
If D) 
>i E) 



Almost miy day 
Oftan 

Somatimas 

Raravy 

Nava* 



t3 Tha laacha/ h»?ps wxs^af Sudanis 



«5 A) 

29 B> 
72 Cj 
* 0} 
2 E) 



Atmoat avaiy day 
Oftan 

Somatlmas 

toaiy 

Navar 



14. Warav*w our homawe* and discuss soMtoft*. 

55 A) Almost avaiy day 

27 B) ORan 

25 C) Somatimaa 

i D) Raraty 

7 E) Havar 



12. Tha taachar show* ui wnai to do on ina btsckboaid 
o/ ovarhaad projector 

52 A) Almost avary day 

20 B) Oftan 

22 C) Somatimaa 

5 D) ftaraly 

5 E) Mavar 



13 Wa work intfvktoaiy fmm our tsri books or on othar 
ajafcisafi ma taachar assent 

59 A) Almost avan/ day 

2# BJ Oftan 

27 C) Somatimaa 

« D) Raraiy 

2 El Nova/ 



14. Wa uaa calcutoJors. 

5 A) Almost avary day 

17 8) Oftan 

56 C) Somatfmss 

55 D) ftaraty 

20 E) 



12. Wa hava Quiizai or tins. 

5 A) Almost avary day 

5« B) Oftan 

€9 C) Somattmaa 

22 D) RaraV 

2 E) Navar 



13 Wawo/fc in ama80fovpt. 

2 1 A) Almost Ovary Oay 

2 5 B) Often 

75 C) Somatimts 

2< E) Navar 



M. Wa usa ob)acis fta btocks. coumart, f/acfaan bars, an* oaoooertSs 

2 AJ Almost awy day 

J 8) Oftan 

i} C) Somanmas 

Sf 0) Ra^aiy 

07 N#vOf 



GRADE 10 STUDENT BACKGROUND INFORMATION 



| For 535 Earn, snada tf> ma approprins iptci on ma answar snaat ) 

1. Sti 

SO A) MM 
50 B) Famata 

2 Aga 

1 A) Mortal ID) 17 

47 B) IS J E) 19 

«7 C) 1ft 19 or mm 

3. Whs! program ara you m? 

07 A) Wagular program to Ewgtstt 
5 B) Froncn ImmsrsiOfi 
I C) INvQiiifimo^csdro dt transits 

4. What mtf ha mal ca oaurao ara you oironWy tattng {if you ara noi 
tafcrtg out H*s soft**!*, whig* eoursa CM you tafca Ian aamasJarp 

0 a) Mama 

1 B) Mat** 

s CJ Matft*A 

70 D) Uam 10 

75 E) MathlGA 

OF) Introductory Main 11 

0 C) Ma* HA 

a H) Mam it 

o 9 AJgabm n 

o J) AigabralZ 

7 K) Afnamam^tocoursanetontttslst 

o t) t am noi tattng o mathamattca oourso mrs 

&. Which of ma Moamig boot dbacribaa ma malhamattca 
oouraa you too* or art taking tM» yaar? 

75 A) Atarwwtheouffa 

12 8} A oomwtorod oouraa bagtartng In Saptamba* 

JO C) A samastarad ooursa booming m January or Fobruory 

o D) f am not taking a mamomatics oourto ihfcs yaar 

7 E) Qthtr 



0. WHatmao^youdaddatotaliaOiaoiadwfnBtoaHina 
you ar« curranDy taking for ma ona you 1QC* tat 
M^tiw)? You may efcooaa mo*- man ona raaponaa 
Act u*J J#ttjBfc«r* 

7955 A) TfcaoounaaiorauggafSada. 
2/71 B) My paranits) or guardtanf*) suggaatad a. 
1957 C) My tatyaarima^wnaiicitac^arsuogasiad^ 
1191) 0) I doodad on my own. 
oft? E) I had no choca bacauaa or my marks to prvtiou* 

mawamattes couraaa* 
U570 F) ft is rooutfod tor tr* r**i mamamatfcs oput*# f 
wort to Mo. 
5*5 C) Moat of my Mandsiako tola oouraa. 
557i H) t took mat cauraa bacauaa lam good aft matnomatcs 
i ?05 I) Soma otfw raason 



4 "6 



7 Which mfhtmtfte» counts) do you mtand to taka fen both 
Gfodat 11 and 17? mm att mat apply. 







Nona 


#15 


BJ 


Mam 10 


577 


C) 


Mam iqa 


2067$ 


m 


Mam 11 


70«« 


E) 


Introductory Mam 11 


55S0 


n 


Mam HA 


557 J 


0) 


introductory Aocournmo 1 1 


15**7 


H) 


Math 12 


#Jt 


t) 


Smvay Mam 12 


5M5 


.0 


Ait armcftad mmmm^a eoursa (ag AoVancod Ptacamant 




mtamaaonai Baccatauraato. Cateuta, ate) 


mi 




A mathamafica couraa not on ana Ht 



8. What do you ptan {9 do ahar taving saoondary acftoot? Cftooaa ona. 



6 


A) 


Aitand a bmtatt schooJ or taMeal ooSaga 


3 


BJ 


Anand a vocatnx al an, or frada tramtng school 


JJ 


c> 


Attwd a commune ooRaga: vwvarMy tansfar 




D) 


program 


7 


Aimnd a oommunay ooflsga: caw program 




E> 


Anand ynvarsiiy 




F) 


Lookforatu9*^na)ob 


5 


G) 


T^a a yaar oBaad »iaa mum 10 acboot 


1 


M) 


Takaayaarofrandman)ooktora)ob 


7 


9 


Othar plans 


JS 


J) 





j For ma na<t mraa Wa ma, deodo to «ikal a*taM »ou aorot or ^MQ/ot ] 



9. You hava to Nabta to do mafhamatic* to gai a good Job. 

5 A) Strong^ Dlsagr** 

15 B> Dtagraa 

a C) Do not know 

55 D) Agraa 

17 E) Strongly Agraa 

ta Most paopto usa mamamjia In ihair )ob* 

5 A) StrwigV ulsag/aa 

17 B) Diaagraa 

11 C) Oonwiinow 

^7 D) Agraa 

JO E) Strongly Agraa 

11. Whan t taava %c*xk » *ou*d ftt a job wtt^a I hava to vta mathtm^ics 

I S A) Strongly D*sagf>« 
7o B) CHtagraa 

53 CJ Do not know 
/< D) Agraa 
* E) Strongly Agw 



r"5 oacn oi tna nan tnraa ttama. mroa SSwari ara naadad 

A) ho« imOfiOm you ^mk tfca top* Is. 

how aaft you mmk atopic rt. 
C) ttfl now much you Qj| tha lope. 

497 



12. Find^ar»a.p«tOT*t* < tntfvefcmt 



5 ooi n ai i m p artia l i 

17 not important 15 

77 undootfad 17 

50 Important 57 my 

4 vary Important 15 wy 



t 

dftScuQ 



C 

5 <fel**!0t 
77 (Ssffra 
29 undaodad 
54 fcM 

7 Ifriitot 



13. Profem SoMng 



noi b si vnpufiftfu 
not imp o rta nt 



4 
a 

u 

55 impo rtant 
77 vary important 



B 

$ vary {fftaiQ 

50 fflftafl 

55 aaay 

5 



C 

2 J lot 
27 <SMf 
24 tmdacidad 
22 »• 
5 IkaatOi 



14. SoMng nQuaflwtt and simpifytng ajprafisiorts 

ABC 

4 not at aJJ important « yaydHBort 5 cfa&aatot 
1 f not important 70 dWScuB 7i disMfca 

22 u*dac*dad 75 unMM 75 undackfad 

4$ important 41 my J5 B*t 

id wy important io wyray 7 ikealot 



12. WorWng wfth aiponanti 

ABC 

7 not at afi important 1 votydftaA ^ dfeftaatot 

71 not Important 2$ dmlcwfl 75 c&itilto 

75 undacidad 15 tmdacidad 50 undacidad 

41 Important 55 my 54 **# 

5 vary Important 10 vary aasy 7 Kfiioi 



11 ProWamSoMng 



4 not «S ai Important 6 

a n* Important 54 

17 uftfactftal 75 

57 Important 57 

7< vary important 5 

14. Estimating answers 



4 

10 
19 
57 
15 



not ai al important 
not important 

Important 
vary important 



7 
JO 
74 
49 

13 



vary cJffflcuft 
dtfficul 
undacidad 
aasy 
vary sasy 



B 

vary drfficuH 
dimcuS 
undacidad 
my 

vary my 



C 

17 dslkaato 

75 Oafeka 
75 undadOad 
Jl fka 
4 Ifcaalot 



7 
27 

35 
75 
5 



C 

c$s&a a toi 

0)»hk# 

i^JacJdad 
Ska 

kfcaalot 



12. Gaomatry 



ABC 

5 not at afi Important * varyOmWt 10 dWMitet 
70 not important 77 <*tficu& 75 tfaWia 

75 undacnJad 71 undacidad 77 undaodad 

47 Important 47 my 57 tka 

4 vary important 7 vary my 5 t*a a toi 



13. Data Analysis 

ABC 

5 n<« at a» important 5 van/ difficult 7 tfa&a a to! 

7 no) important n <ferocut 14 dtifcfca 

56 unoactOatf 50 undacidad 57 undecided 

47 important 75 my 75 Pto 

5 very important $ vary aasy 5 ftkaatot 



14. Trigonometry 

ABC 

9 no! at al Important 11 veryoYr&culI 15 dWaiiot 

la not important 7« <Mficu* 15 (fiafefca 

57 ondacHM 55 undac^ttd 41 undecided 

55 important 75 aasy 75 fcka 

5 vary Important 5 vary §&$y 4 feaatot 



14. Warning «*tn decimal*, trecOoft* and p^ttnt 

ABC 

7 not at a8 Important 5 vary difficult 7 daftaatot 
5 not important 15 tfftcu* 15 d*ahke 

5 undacidad 17 wndacidtd 75 wndaodad 

55 Important 15 easy 45 Pea 

54 vary important 14 vary aasy 4 ike a tot 



15 We go ovar our nomeworh and tfseuss soMWt. 

55 A) Almost ovary pariod 

20 8) Oftan 

If C) Sometimes 

7 D) Harety 

5 E) Nov* 



11. Th*mchmw^*m*&Ma&m. 

'14 A) AfcROtf tvtfy pnW 

If B) OUan 

29 C) Sp«*timat 

Ji 0) Ha** 



17. Wt um QoncfDi mtf*riaii ftfe*. opm, labor^ry maft^to«. etc ) 
to MM ufltffftttntfknp. 

7 A) Afenrt mfy period 

4 B) Oftfft 

17 C) Som*3m*t 
7* 0) Ra*** 
5J E| Naw 



15. TT» taachat frctuw a*d w* Uk* ftoftt from th* Nackboart of 
Ovtrhitd projadof. 

O A) Afenoit mry paitod 

7J B) Oft** 

if C) Somttfmti 

J7 D) Rvtty 

7 E) Wavar 



16. wpik tatfritfuaty from our tarfboofct V otfta? *&*?€) s*s which 
lha taacfear aastg***, 

5 J A) AftfiM a*ary partod 

77 B) o*an 

l$ C) SomaUmat 

« 0) RartJy 

7 £) N***f 

17. W« us* caJcutaof*. 

O A) Alma*! mfy parted 

7* B) Ofcan 

if C) S omatfma* 

7 D) tortfy 

J E) N#v*/ 



4i0 



15. W» ut* oompUOT is our mUtHNintica data. 

4? A| Alntoal *v*fy pariod 
7 B) Oftwi 
J C) Somvtimai 
0 0) R*f»V 
E) Hav#r 

15. Wa h*v* quiz*** or t*$U to msth*m*tic* 

JO A) Aftnoafawypaifod 

9f B) Ofian 

7* C) Somstim** 

7 D) R*r*V 



17, Wt wort in sm*& groups in oyr matfcemafca dass. 

JO A) AIroo*1 *v*ry p*rtod 

* B) Oftan 

id C) Somattm** 

75 0} Rawly 

39 E) H*r*f 




APPENDIX I 

Q Forms 




337 
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GRADE 4 FORM Q1 



***y*i***f**w*f 



its *** *g* I m 



WW YOU SIMM IMf MOIUM| 
U*Wf* IX OUftttONt MO* 

» Mr ff n*t ******* m 4m* \* *m **** * *) %*m**fm***i 

tiiwui **** ** ** **** *********. 

Iff* tftM ***t^ ft taO S*Kfc yfjaf *a<K 



SHOW** WIMNMLVOUI WORK. 
fc*c» Mi J aJ Hmmi mi • aananaa to aac» ana* I 

»*• » ** *** Of** I daaaf 

» VfWMM iff* MNdl ft* Ml t?* y«* awa 2 I^M^ 

** ***** $4 mmm m* ***** mmn o* Cm** t* om Mi aiat 




* ft— I C— l> X6> 9*4 **** ****** CPW i ***** 

H«« mf Mm iw cnH mmm 9m** 




r. t* ********** ***** 



Wi *aaj «• laa) a**a/ «f ***** *** 
r**m*3* mm* *• ***** ***** 



1. Dpiift«ti*9«y fctVyMftfcft 

2. |f*)Mf aJaaatjaj mm 

H m ti **} * aeod **** 



GRADE 4 FORM 02 



Et»i !■ tOfc ■ ttU pftlff TTTt. 

***m$***9 l***hf 



******* 



******* ***1 m 



HfCNtvwiMfiMrNauwaioMAf *m*i*4t**Mi***io+ 
i. i» 



& la 



**m ***** **** ** * ****** U i **j ****** 
***** ******* ******* ********** 



ft* ******* ****** 
t************** 



************** 
****** my m 



• * *** * ***** *** * 9 **. 



**»m4*m***m*m$ % in m m**m* ************* 
mm****, ***Mf*w*m *** * * * **** *********** ***** 



t. 1^**n*t r**+ **************** <*m*v**** 
*****m$w**$****mm*x 
9** ***** ***** **H ******* 









m 


it 




ft? 



















f 


i 





tut 



• tut 

•r 



**M l| 

fo» Scats 
ttfaafawitf fdcjH? 
■amtas (Niauni hi a«taa m om ***** 
p «•*) cMatam **** ***** ia n ■ m* **m m mm af **t*m* • l 



0 

oo 



o 

oo 
ooo 



o 

00 

ooo 
oooo 



* t*ta*aaiMa*rk 
iKAatTta^M am **,, t*m **** n ***** 
n*m ***** ***** ** *** ***** w* *M*m**f f 

• c*****»***Mm%**m*. %%****, **$n 

f****rn**t**m*****M\ 
m *****u**j***m*m* * i****m*Mjmt 



********* a*f ****** 



f ***3 **f ****** I 



t**f* rn*****K 




Ta* fat I aafea) ai $ ***** at » 
pH«t IN aaflftAK a* a>a taajai 

Htw Ma^f dlMmai iaataa 
m*m* ******** 



***** %***) * ***** *m ****** *** **mi 



Uat at ***** ***\ ***** ****> 
i. t***m**mrm***j*m****i * 



i. t* J*&»* $ »*f *i *****} ** *^***m * **** **** 
l*****/***j*m. 
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GRADE 7 FORM Ql 



WOU fOUfUJtf MffHORIM^ 

****** lm out »fo*s mc* 

I AM* |W|M«liMf t»a| 



fy >»iii »«h< t»iMMt at wmmi 



SNOW MO UPUM *U *PU* WOWC 



> All In HI i K>i 

MHptffeM M Mia Ml* WtM*. 



i f 

ii 

_h_ 

n 
1 1 



mi r« 

2} 41 



f. to VaAa vvy fltttMaf W pi 
toad wj. 



V 
Y*a*i 

tfNftfrt? Ttt wfcf VM 1 



Im est vaaa 1 L awtf ISO km 

m$m fata*** m M *i ft* ftaaaf DIM 

r * t m» ww —a t m its, am in 

Saw tl m Nmit w« » m > M al Itf y^w tmM fcvy 

9 * rva f if) » *vy nmi » i awl 
fafta*f Cflttflaac* 

**m mtftf M«Nq m fet fta m« cM* 



i YtB •vt m p*a ** mi wmmm » » kaat af Hi a*y »i 

Ha* M*f »*#• «N0 Ml ' I* p*M07 
lft* ***** Mt MfeMMf kM t H»W 860. 

i«*j* »mi rtifcKi m*m mm m At tuiT > pom lug s*Mf 
m +mm a fta* wat ** mmm amcm. 

N» ai**j •^•4 fc*ttt# f*4 fcff ftlMI? 

»«~~ ~- ^ i t trtw ^to ^^jto^ ui U*> 

itof »i#fc^ iiiMin ai iiitiw afc »»iM plMi *WI WW 

1 Aftacftf ww — < FQ §**■>* ft taw 

m t»»i»»i i wj M »»i— t aw tf>t— k»Md»g—M 
a* a* **§j a»w a*v »*««^ 

f ** i#jm* ■*» antr »»♦» tea*** * icak 



GRADE 7 FORM Q2 



Artyavaiey* f*ft. 



I wai HU tff f how raw fU taan wmn«atwl 



mm Ar» ****** ftHtm i jwa w j a n t i i 
M|»M» **m ttaina * 

a, ♦^ajiaaninip^^ 



immmm art* inmmm &»iph aanw 
t. * — " — <i ia i !■- ■ <j i + 



ERLC 



4!"> 



iNua^un^MittwmiM 



lifMfilitktlkWIit 
lit MatWUtf Will M 
t*a»Na^fcja^*f»OTMr*i 
ftkai u ftt »t futjwf 



HmmmtmmmmmttmmmP 



mmm mmtmMM mMf mMml m^Mtmmmiimm. 

Iwy »w t wan I mh i— i i t tw t t w i mm w 
Tfca mmi M tat/ »Aa*a mjm| | §m% 
t at w ttkar taMaa. 



I mw, iawy. wi tw tttwW mmm — itatm 
QMiMl WMvaAWkjrMli, U^«aMlar II A. 
aadLttMMaiajrttk 

a)P««^iMt*aak*a Wrt MtaaW a»tt»atfm HawMAi 



f Uoa attMa^anafaiMMMMaaQuvafM* 



Ha* Maw BLACK fltaa aJtattj N h taaTfimttwnl 

ItataMllMjiiktMiillt. 

Haw ff4ct» «m a aotftra taa# «M W Mat an aaA mm aaail 

7. A mm aantaha to ta«w at atA. 




Aefliaaflatt»Mt»aat»M>ra »ajaa atai Waaauaaf 
W a aa aa t aaa to a**»» and ra^aa taa»9 t*m 
*t« mi ia ia« kew awiw aaawn ara la ft* ft** 

I^IMMNMaaiallaa^air: 

J a »0 * AO J * ie * 

% a 5 * jo 

liyaMtoyfattod w kaj ta x 1iw>wHiiat»»Mi 
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